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Description , * * 

The present invention relates to a techniaue of driving a display panel composed of display elements having 'a • 
memory function, and particularly, to a method of and an apparatus for driving an alternating current (AC) plasma 
display panel (POP). Such driving methods/apparatus can provide multiple intensity levels and adjust the luminance 

. of a full color image plane. • 

In an AC POP voltage waveforms are alternately applied to two sustain discharge electrodes, to maintain d.scharge 
and disolay an image by emission. Each shot of discharge tests several microseconds after the appl.cat.on of a pulse. 
Ions i e positive charges produced by the discharge.are accumulated over an insulation layer on an electrode hav.ng 
a negative voltage. Electrons, i.e. negative charges produced by the discharge.accumulate over an insulation layer on 
an electrode having a positive voltage. . 

At first a pulse (a write- pulse) having a relatively high voltage (a write voltage) is applied to cause d.scharge and 
produce wall charges. Thereafter, a pulse (a sustain discharge pulse) having a relatively low voltage (a susta.n dis- 
charge voltage) whose polarity is opposite to that of the high voltage and which is lower than the high voltage is applied 
to enhance the accumulated wall charges. As a result, the potential of the wall charges with respect to a d.scharge 
soace exceeds a discharge threshold voltage at which discharging starts. In this way. once the wall cnarges are ac- 
cumulated in a cell by such a write discharge, the cell can continuously discharge if sustain discharge pulses hav.ng 
opposite polarities are alternately applied to the cell. This phenomenon is called a memory effect or a memory onve. 
The AC PDP enables various image data to be displayed by utilizing such a memory effect. 

Tnese kinds of AC POPs are classified into a two-electrode type, employing two electrodes for carry.ng out selects 
discharae (addressing discharge) and sustain discharge, and a three-electrode type additionally employ.ng a th.ra 
electrode to carry out addressing discharge. A color PDP, capable of displaying color images (full color .mages) with 
muftiole intensrty levels, may have a phosphor located within each cell which is excited by ultraviolet rays generated 
due to a discharge between different kinds of electees. However, this phosphor is relatively frag.le against a hitt.ng 
of ions i - posrtive charges, also generated due to the discharge. The former two-electrode type PDP has a construe 
lion such that the ions collide directly with the phosphor, and therefore the life of the phosphor is likely to become 
shortened On the other hand, in the latter three-electrode PDP. a surface-discharge with high voltage » earned out 
between a first eiectrcde and a second electrode that are located in the same plane. In such a construction, the pnospnor 
at .h- side of the third electrode is protected from the direct and strong bombardment of ions, and consequently a lite 
of the phosohors is likely to be longer. Namely, the three-electrode PDP is advantageous in o.splay.ng color (full color) 
,maces wrth multiole intensrty levels. Accordingly, the three-electrode type is currently used to reai.se such a color OP 
The'amount of emission (luminance) of the three-electrode PDP is determined by the numoer of pu.ses applied to the 

?Dr "ric 1 is a plan view schematically showing a conventional three-electrode and surface-discharge PDP. ^ 

InFic 1 numeral 1 is a oanel. 2 is an X electrode. 3,, 3* -. 3 K . -. 3 1000 are Y eiectroces. ana 4,. 4 2 . - - K . ~ 
^ are addressina electrodes. A cell 5 is formed at each intersection where a pair of the X and Y electrode, cresses 
one of the addressing electrodes, to provide M x 1000 cells 5 in total. Numeral 5 is a wall for part.t.on.ng the cells =. 

Ito'ztoTs^^v™™***^ showing the basic structure of the cell S. Numeral S is a front glass substrate, 
o is a rear olass substrate. 10 is a dielectric layer for covering the X electrode 2 and Y electrode ^ una protective 
film ol an MaO film or the like, 12 ip a phosphor, and 13 is a discharge space. We ., rnlu , n0 

Fia 3 shows the conventional POP of Fig. 1 and its peripheral circuits. Numeral U ,s an X dnver circuit for supplying 
a write'pulse and a sustain discharge pulse to the X electrode 2, 15, to 1S 4 are Y driver ICs for supplying adaress.ng 
oulses to the Y electrodes 3, to 3 1000 , 16 is a Y dnver circuit for supplying pulses other than the addressing pulses to 
me Y e ectrooes 3 to 3 1000 17, o™7 s are addressing driver ICs for supplying addressing pu.ses to the addressing 
lldes Tto i and^'is a control circuit for conLling the X dr^er circurt 14. Y driver ,C. 15, to 15 4 , Y dnver 
circuit 16 and addressing driver ICs 17 1 to 17 s . . 

Vig 4 is a waveform diagram showing a first convent ional method of driving the PDP of m 9 . 1 . More precisely, this 
figure shows a drive cycle of a conventional Sequential line driving. and self-erase addressing" method 
9 This method selects one of the display BnlsTwrite display data thereto during the dnve cyc.e^ The Y e^wod. 
of the selected line is set to a ground level (GND: 0V). and the Y electrodes of the other display lines (unselected lines) 
a se o Hotin ia eve. of J.. A wrrte pulse 1 9 having a voltage of Vw is applied to the X electrode 2. to discharge 
a I cens of the selected line. At this time, a voyage drfference between the X and Y electrodes o. 
Vw and a voltage difference between the X and Y electrodes of the unselected lines a Vw-Vs. By sett.ng Vw>Vf>Vw 

fwhere Vf is a discharqe start voltage), all cells of the selected line will discharge. 

( £ t edi change Egresses, the protect™ film H , e.g., an MgO film over the X electrode 2 of the se.ected hne 
accumulates negaL'J. charges, and the MgO film over the Y electrode of , e se.ected ne accumu.a, posft „ 
wall charges. Since the polities of these wall charges act to reduce an e.ectnc field in the d.scharge space, the 
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discharge quickly dissipatesand ends within about a microsecond. 

Sustain discharge pulses 20 and 21 are alternately applied to the X and Y electrodes of the selected line, so that 
the accumulated wail charges are added to the voltages applied to the electrodes so as to bring about repeated dis- 
charge (sustain discharge) in certain cells (ON cells) of the selected line. As explained below, other cells (OFF cells) 
of the selected line are not turned ON (not caused to emit light) by such sustain discharge pulses. 

In the case of the cells (OFF cells) that are not to be turned ON, when the first sustain discharge pulse 20a is 
applied to the X electrode 2, positive wall charges accumulate in the MgO film over the X electrode 2 of the selected 
line, and negative wall charges in the MgO film over the Y electrode of the selected line. In synchronism with the first 
sustain discharge pulse 21 a applied to the Y electrode of the selected line, an addressing pulse (an erase pulse) 22 
having a positive voltage of Va is selectively applied to the addressing electrodes of the cells not to be turned ON, i.e. 
the OFF cells. 

At this time, sustain discharge occurs in every cell of the selected line, and rn the cells (the OFF cells) that have 
received the positive addressing pulse 22 through the addressing electrodes a further discharge occurs between the 
addressing electrodes and the Y electrode, resulting in a large accumulation of positive wall charges in the MgO film 
over the Y electrode. 

If the voltage Va is set such that the voltage of the wall charges exceeds the discharge start voltage, the voltage 
of the wall charges induces discharge when the external voltages are removed, i.e. when the potential of the X and Y 
electrodes is returned to Vs and that of the addressing electrodes to GND. This causes self-erase discharge, wnich 
dissipates the wall charges, in the cells not to be turned ON. Accordingly, from this moment, the further sustain discharge 
pulses 20 and 21 will never cause sustain discharge in the OFF cells for the remainder of the drive cycle. 

In the case of the ceils to be turned ON (ON cells), the erase pulse (addressing pulse) 22 is not applied to the 
corresponding addressing electrodes, so that no self-erase discharge is caused in these cells. Accordingly, the sustain 
discharge pulses 20 and 21 repeatedly cause discharge (sustain discharge) in the cells turned ON. Numeral 23 rep- 
resent sustain discharge pulses applied to the Y electrodes of the unselected lines. 

In this way, display data are written to a selected line in each drive cycle. In the example mentioned above, the 
write operation is carried out on the display lines line by line. Fig. 5 is a time chart showing the write operation. In the 
figure, *W" is a write cycle, 'S' is a sustain discharge cycle, and V is a sustain discharge cycle cf a Dreceding frame 
(fieid). 

Fig. 6 is a waveform diagram showing a second conventional method of driving the PDP of Fig. 1 . More precisely, 
the figure shows a frame of a conventional 'separately addressing and sustain-discharging type self-erase addressing' 
method. . ' " 

This method divides the frame into a total write period, an addressing period, and a sustain discharge period. 
During the total write period, the potential of the Y electrodes 3, to 3 1000 is set to GND, and a write pulse 24 having a 
voltage of Vw is applied to the X electrode 2. to cause discharge in ail cells of all of the display lines. The Y electrodes 
^ to 3, 000 are then returned to Vs : and a sustain discharge pulse 25 is applied to the X electrode 2. to cause sustain 
discharge in every cell. 

During the addressing period, display data are sequentially written to the display lines starting from the display 
line 7 V At first, an addressing pulse 26, having a level of GND is applied to the Y electrode a,, and an addressing 
pulse 27 having a voltage of Va is applied to selected ones of the addressing electrodes 4, to 4 M that correspond to 
cells (OFF ceils) not to be turned ON of the display line 7 V to cause self-erase discharge in these cells. This completes 
the write operation of the display line 7 V 

The same operation is carried out for the display lines 7 2 to 7 1000 sequentially, to write new data to all of the display 
lines 7, to 7 1000 . Numerals 26 2 to 26 1000 are addressing pulses sequentially and separately applied to the Y electrodes 

o 2 tO 3-jqoo- 

During the sustain discharge period, sustain discharge pulses 28 and 29 are alternately applied to the Y electrodes 
3t to 3 1000 and X electrode 2, to carry out sustain discharge to display an image for the frame. According to the sep- 
arately addressing and sustain-discharging type self-erase addressing method, the length of the sustain discharge 
period determines luminance. 

The separately addressing and sustain-discharging type self-erase addressing method, therefore, is used for dis- 
playing an image with multipjej^ For example, this method is disclosed in Japanese Unexamined Patent 
Publication (KOKAI) No. 4-195186. Fig. 7 shows a method of realizing 16 intensity levels as an example of the multiple 
intensity level displaying technique. In this example, a frame is divided into four subframes (subfieids) SF 1 , SF2, SF3, 
and SF4. 

In the subframes SFl, SF2. SF3, and SF4, total write periods Tw1, Tw2. Tw3, and Tw4 are equal in duration to 
one another, and addressing periods Ta1, Ta2, Ta3, andTa4 are also equal in duration to one another. Sustain discharge 
periods Tdl, Td2, Td3. and Td4 have duration ratios of 1:2:4:8, The 16 intensity levels are achieved by selectively 
combining the subframes to turn cells ON. 

Fig. £ is a waveform diagram showing a third conventional method of driving the PDP of Fig. 1. More precisely, 
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m ■ nf a conventional -seque ntial line driving and setectivejwjte ad*ss|iftg' method, 

the figure shows a dnve cycle of a ^ n ^ lon * ^Jr^ TSn^nirfirsTIubstrate.it least ofo display line, the 
This method can be employed to dnve d in para „ 9 , with one another on the said 

or each dispfey line having p, ura iity of third electrodes disposed on the 

first substrate, a second ^•'"'22^?^^^ second electrodes, the or each display line 
said.second substrate and e * e "?^ 

having display ca lis at respectrve ^^^^^^^ discnarg9 operation is performed on a se.ected 
electrodes of the display line concerned. In the t ^^^TV^ (MM o( *„ S e lec ted display line that are desig- 
dis0 fcy line, in which operation discharges are ^^^^^ opera ,ion in which discharges are 

t0 ,um OFF cells that are ON. In the selects wnte discharge ^^^^ e Y e ectrode ' o( the other 
vo«age (-VJ is app.ied to the V of the S-)^ havmg a vo.tage of * * 

unselected lines is kept at a ground (GNO) eveL ^™^ M d schafge in theS e ON cells, 
apolied to the addressing electrodes of cells to be tumed 0N - to f q US ™ M are attemate | y appiied to the X 
P ' ,n the sustain discharge display operation. ^^ SusTs^n ^charge in the ON cells so that display 
SSSS ^ SSS^SS^ Charge puls'e applied to the V strode, of 

• ^ ^fmeSlowing problems have existed in the above-mentioned drrving methods o, POP (prior arts). 



First problem 



arcing to the driving method cf Fig. , ,the 
living method of Fig. 5 (the separately ^^^•^STSSSSi. The self-erase discharge occurs ,n 
D ,ay data are written (i.e. selected cells are turned OFr) b seK era " d ^ - ouward , „ the csll in ques tion 

SSSSSSfeisw " 



Second problem 



55 



Accordingtothedr.ing method of F^ 
charges remaining in a cell in which neutralizing a preceding frame. 

30 may differ from wall charges remaining , r , . J ^ ^ ^ 30 does not always 

Neutralizing wall charges produced ,n a cell by the ^ ^ q( ^ remajn , ng 

= =mo, e ,ely remove the wall charges. NameJ, the eras.ng wj be su cess u _ Name , y (he 

wall charges and the potential of a '"^ '-"^^J^ TvZSZZ** wall charges remammg ,n a cell ,n 
eras.no may be complete with some wall charges be^g le ^ » ^ . narrow erase pulse 30 sometimes differ 
wnieh neutralizing erase discharge has been |ust completed by applying in 

given cell must receive a higher ^9^^* J^;^™^ cnarges may start discharging at a lower voltage 
just recerved the narrow erase pulse 30 and holds r esidual ^ c ^ ^ enhances , he residual wall charges. 

Vw=Vf . Vw>Vf ) than that of the grven cell, rf the voltage ^applied h*s . polanty ^ ^ ^ 

This phenomenon causes the write voftages in cells to fluctuate, so ana 

others may no, at the same voltage, thereby causing a wrrte error ol display data. 
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Third groblom 

Since parallel display panelssuch as PDPs mostly employ digital control, it is preferable to adjust luminance by 
digital control. 

However, the above-mentioned luminance adjusting method (Fig. 7) causes problems when controlling intensity 
levels by the use of separate addressing and sustain emission periods mentioned above. When the frequency of sustain 
discharge operations is about 30 KHz at the maximum, the numbers of sustain discharge cycles in subframes achieving 
256 intensity levels are 2, 4, 8, 1 6, 32, 64, 1 28, and 256, respectively, because each cycle always involves two discharge 
operations. Namely, the number of the sustain discharge cycles is 510. in total, and if the frequency of frames is 50 Hz. 
the maximum frequency of sustain discharge operations will be 30.6 KHz. With the respective subframes involving 
these numbers of sustain discharge cycles, the minimum (LSB) subframe involves onry two sustain discharge cycles, 
so that luminance is adjustable only in two levels between a maximum level and a half level. This is quite inconvenient. 

To provide a display comparable to a CRT, the display must have a function of linearly adjusting luminance in 
multiple levels. This is a difficult function to achieve. 

Further, full color display data are usually provided as analog signals, so that a display unitsuch as a PDP employing 
digital control converts the analog signals into digital signals. In this case, the analog signals may be amplified by 0% 
to 100%. to adjust luminance. This sort of processing of analog signals is not preferable because it may cause dete- 
rioration of the quality of the original signals. 

Furthermore, according to the latter luminance adjusting method, the number of sustain discharge cycles is un- 
changed even when the luminance is adjusted. Therefore, a number of unnecessary sustain discharge pulses, each 
of which is not concerned with the discharge in practice, are periodically applied to electrodes. Thus, these sustain 
discharge pulses cause useless power consumption which is difficult to reduce. Furthermore, even if the number of 
sustain discharge pulses can be successfully decreased, the number of total write operations for ail ceils remains 
unchanged. Accordingly, the relative ratio of luminance in total write period is likely to be increased as a whole.. Con- 
sequently, in the case where the display is operated under lower luminance as a whole, the contrast is likely to become 
lower. 

According to a first aspect of the present invention there is provided a method of driving a display panel comprising 
a first substrate, at least one display line, the or each display line having respective first and second electrodes disposed 
in parallel with one another oh the said first substrate, a second substrate facing the said first substrate, and a plurality 
cf third electrodes disposed on the said second substrate and extending orthogonally to the said first and second 
electrodes, the or each display line having display cells at respective locations at which one of the third electrodes 
cresses over the said first and second electrodes of the display line concerned, in which method a selective write 
discharge operation is performed on a selected display line, in which operation discharges are brought about in those 
ceils of the selected display line that are designated by display data as being ON cells, followed by a sustain discharge 
display operation in which discharges are sustained in the ON cells so that, utilising a memory function of the cells, 
light is emitted by the ON cells during the sustain discharge display operation; the method further including an erase 
discharge operation carried out on the selected display line, before the said selective write discharge operation, in 
which subsequent discharges are prevented in all cells of the selected display line using an erase pulse applied to the 
first and second electrodes; characterised in that the method further includes a total write discharge' operation, per- 
formed on the selected display line before the said erase discharge operation, in which all cells of the selected line are 
acdressed using either one of the first and second electrodes and using the said third electrodes and discharges are 
brought about in all cells of the line using a write pulse applied to the first and second electrodes, so that the total write 
discharge and erase discharge operations serve to facilitate accumulation of wall charges over the third electrodes of 
the cells of the selected display line in advance of the selective write discharge operation, which wall charges promote 
effective discharge in the designated ON ceils during that selective write discharge operation. 

According to a second aspect of the present invention there is provided display apparatus including: a display 
panel comprising a first substrate, at least one display line, the or each display line having respective first and second 
electrodes disposed in parallel with one another on the said first substrate, a second substrate facing the said first 
substrate, and a plurality of third electrodes disposed on the said second substrate and extending orthogonally to the 
said first and second electrodes, the or each display line having display cells at respective locations at which one of 
the first electrodes crosses over the said first and second electrodes of the display line concerned; driving means 
connected to the said first, second and third electrodes of the display panel and operable to apply thereto a plurality 
of driving voltage pulses; and control means connected to the said driving means for controlling such application of 
the driving voltage pulses to the display panel such that in use of the display apparatus a selective write discharge 
operation is performed on a selected display line, in which operation discharges are brought about in those cells of the 
selected display line that are designated by display data as being ON cells, followed by a sustain discharge display 
operation in which discharges are sustained in the ON cells so that, utilising a memory function of the cells, light is 
emitted by the ON cells during the sustain discharge operation, and such that an erase discharge operation is performed 
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■ -• k^^o th« «<ici selective write discharge operation, in which an erase pulse is applied to 
on the selected d.splay hne. before the said selecjve wm .a g *> subs 3 uent cfischarges in all calls of 

the said first and second e.ectrodes of the se.ected display ^"^Z^o cmm* a total write discharge 
me selected, 

operation to be performed on the seiecieo a*? y first and second 

"nr "zxzsz sssr ssist silSSEi. <•«« « * — • « 

electrodes and to the said third electrooes to an discharoes in all cells of the selected display line, 

poise to be applied to the first and second electrode to bnng of wall chaf ges over me third 

so that the total write discharge and erase operations serve , of ^ g 9 whjch 
electrodes of the cells of the selected display line m advance o,^ j. «d ••^•^ e ^ ^J [Qe operatjon . 
wall charges promote effect d^charge in the e^ignate ON **• «™ ° f 

,„ such a method of driving a display ^panel such as a PDR and ,n s p y ^ ^ ^ 

data which can occur due to an insufficiency of a self-erase aiscnarge, en... P 

quality can be displayed. ad w a ntaa9s when the display panel is of a novel AC PDP of 
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three-eiecuoae <niu auiia«-c-w.^. 3 ~ . 7 r-' , 

is emulated by means of *e - **, are 

Preferably, the said display panel has a plurality of sucn d.splay hn£.tt» £ 

a„ connected together and the respear^e second by one. carrying 

,„ one preferred embodiment the method ^^^^^^ and second electrodes, carry™ 

out such a total write discharge operation on •«* an erase pulse to said second or 

s^=s=^^ 

and third electrodes, thereby to write said display data to said 1 selectee I display hne t ^ ^ ^ 

,n another preferred embodiment ™?%£^^J% ^a y Ses using the sal* first and second 
of the disolay lines of the panel to bnng about discharge in all c lis < * an y ^ w 

electrodes, carrying ou, such an erase discharge operation on ™W**P*V™ J ™J J |jnes 
said second or to said first electrode of every display line so " » ™ discnarge operation on the 

sequentially selecting the display lines «. by^. cwy^ ou ^^ J S^^ ft w.i«Ld«.th.«by 
selected display line to turn on the designated ON cells of mat ,n « »^ ' sQ ^ to ,„ o( the display ,ines. 
to wrrte said display data to said se.ected dsplay ^'^J^^J**^^ t0 sustain. discharges in the desig- 
carrying out such a sustain discharge d.splay operation on all of ™ d °*W ™ 

na ,ed ON celis of a.l said display lines, using said first and s ^wri e d scharge operation is performed on each ... 

Preferabr,. in the latter embodiment, after the sa.d •^^S? iaid P fir8t electrode so as to perform a 
lected display line in turn, a sustain discharge pu.se » J^EJ^SS. o the se.ected line concerned, 
sustain discharge stabilising operation for stao.l.smg wal I charges ^n , jnes d jnt0 

The said display panel may alternatively have a ^^^JiTrtng connected togeLr and the 
a plurality of blocks, the respective first ••"^^^S^^ of one another. In this case the method 
respective second e.ectrodes of the lines of ^^^^^^ 0 , th9 said display .ines to bring about 
preferably comprises: carrying out such a total ^•**2^3^^?out such an erase discharge operation 
discharges in a., display lines using said first ^ ^Lt e.ectrode of every display line so as 

on every display line by apply.ng such an erase pulse to sa. I second or s ^ ^ g 

to prevent discharges in all ce..s of a., o, the ^^SSX^ » tum on'the designated ON ce.ls of 
out such a selective write discharge operation on the sad "^J*™^ said display data t0 the said selected 
W display line us^g the said second and ^ ->«*"°£ thereby o wrrte ^ the 
display line, immediately appty^g a sustain dscharge pu*r to the «*ffi* ^ ^ ^ 

selected display line so as to carry out a sustain discharge «ab.tong opera ion g ^ g 

o, the selected d.play I.e. and after ^^J^^^ as^es in" the designated ON eel, of 
sustain discharge display operation on all of the said display lines, to 
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all safd display lines, using said first and said second electrodes. 

A further sustain discharge operation may be carried out between the total write discharge and erase discharge 
operations. 

In another preferred embodiment the display panel has a plurality of such display lines, the respective second 
electrodes of which are sequentially selected and driven line by line, and the respective first electrodes of which are 
driven by a single driver circuit, the first and second electrodes being arranged so that the respective second electrodes 
of two successive display lines lie between the respective first electrodes of those two lines, and the method comprises: 
applying to the said second electrodes of unselected display lines a voltage that is lower than the potential of a sustain 
discharge pulse applied to the said second electrodes when the said sustain discharge display operation is being 
performed, or that is equal to an addressing voltage applied to the said third electrodes when the said selective write 
discharge operation is being performed. 

A further erase discharge operation may be carried out using the said first and second electrodes, just before the 
said total write discharge operation is executed. 

The above-mentioned further sustain discharge operation may be carried out by applying a narrow pulse, such 
that subsequent discharges are not prevented, immediately after the said total write discharge operation is executed. 

In another preferred embodiment, a frame used to write the display data of an entire image is made up of a suc- 
cession of individual subframes, each of which subframes provides a different luminance and includes an addressing 
period, in which such selective write discharge operations are performed to rewrite such display data, and also includes 
a sustain emission operation in which such sustain discharge display operations are performed to display the rewntten 
display data, there being a plurality of sustain emission cycles in the sustain emission period of each subframe and 
the addressing and sustain emission periods of one subframe being temporaraily separated from those of the next 
subframe, and the total number of sustain discharge cycles performed on each display cell in each frame being ad- 
justable to provide the cells with a set of different possible intensity levels and to enable adjustment of luminance of 
said image, wherein the numbers of sustain emission cycles in the respective subframes are increased or decreased 
to control the luminance of the image, the ratios of the numbers of sustajn discharge cycles in the different subframes 
being kept unchanged. 

This embodiment is applicable in the case in which luminance control with multiple levels is carried out by driving 
an AC POP of three-electrode and surface^iischarge type (this type of POP being advantageous in applications re- 
quiring a full color display with multiple intensity levels), and can enable the electric power consumption to be reduced 
and can prevent an undesirable lowering of contrast in the image plane. " " 

The subframes are preferably ranked according to the amount of luminance they provide and the number of sustain 
emission cycles of a given subframe is determined in dependence upon the number of sustain emission cycles of the 
subframe of rank one higher than that of the said given subframe, the number of sustain emission cycles of the highest- 
ranking subframe being determined at first, and the number of sustain emission cycles of the second-highest-ranking 
subframe being then determined in dependence upon the determined number of cycles in the said highest-ranking 
subframe. and so on for all the lower-ranking subframes. 

The number of sustain emission cycles of the said given subframe is preferably set to be half that of the said 
suDframe of rank one higher than that of the said given subframe. 

Fractions, if any, are preferably rounded up or discarded when halving the number of sustain emission cycles of 
the said subframe of rank one higher than that of the said given subframe. 

In one preferred embodiment of display apparatus embodying the invention the said control means are operative 
to control the said driving means to sequentially select the display lines one by one, to apply such a write pulse to the 
said first and second electrodes so that such a total write discharge operation is carried out on the selected' display 
line to bring about discharges in all cells of that line, to apply such an erase pulse to the said second or the said first 
electrode of the said selected display line so that such an erase discharge operation is carried out on that line to prevent 
discharges in all cells of the selected display line, and to apply further write pulses selectively to the second and third 
electrodes of the selected display line to carry out such a write discharge operation on the said selected display line 
so that the designated ON cells of the line are turned on, thereby to write said display data to the said selected display 
line. 

In another preferred embodiment the said control means are operative to control the driving means to sequentially 
select a plurality of the display lines, to apply such a write pulse to the said first and second electrodes so that such a 
total write discharge operation is carried out on the selected display lines to bring about discharges in all cells of those 
lines, to apply such an erase pulse to the said second or the said first electrode of each said selected display line so 
that such an erase discharge operation is carried out on those lines to prevent discharges in all cells of the selected 
display lines, and to apply further write pulses selectively to the second and third electrodes of the selected display 
lines to carry out such a selective write discharge operation on those lines so that the designated ON cells thereof are 
turned on, thereby to write said display data to said selected display lines. 

The said control means are preferably operative to control the driving means such that a sustain pulse is applied 
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•said wall charaes can be accumulated on the said insulation layer. 

Intn^nXed embodiment a frame used to write the display data of an entire ,mage .s made up of a successor, 
of JJ^SSI^** of which subframes provides a different luminance and includes an addressing pence, 
in ^ such se Sve write discharge operations are performed to rewrite such display data, and a sustain em.ss.on 

h i whic sue ^ sus^ dSharge display operations are performed to display the rewritten d.splay data, there 
C S^SS^ tUsustain em*sion period o, each subframe and the 

ZEES— 

indepencent of one another. 

3RIEF DESCRIPTION OF THE DRAWINGS 

Reference will now be made, by way of example, to the accompanying drawings, where t n: 

Fia 1 is a plan view schematically showing an example of a conventional POP; 

Pic 2 is a sectional end view schematically showing the basic structure of « . e I in ^ the F,g. 1 POP. 

Fig 3 is a view showing the conventional POP of Fig. 1 and penpheralc.rcurls thereof 

Fig * is a waveform diagram showing a first conventional method for dnv.ng the PDP of F.g. 1, 

Fiq 5 is a timing diagram showing a method of selecting d.splay lines; 

Fig 6 is a waveform diagram showing a second conventional method of dnvmg the PDP of F.g. 1. 
Fig. 7 is a view explaining a method of displaying 16 intensity levels 

Fi 9 g . 9 is a waveform diagram showing a -nvent.on; 

pig r : rss— — ^ * . ~ a , 

two-electrode type PDP; waveforms relating to driving a conventional 

Fig 1 1 is a schematic view showing an operational model and drive waveiorms reun g a 

PDP of three-electrode and self-erase addressing , type, ^ eioms re , atjrig to driv ing a conventional 

Fig 12 is a schematic view showing an operational model and drive wave.o 

PDP of three-electrode and selectrve-write addressing type; 

Fig. 13 is a schematic view showing an X-Y-Y-X arrangement o ele ctrodes , n a POP. 

Fios Ufa) and 14(b) show first models for explaining abnormal discharge in the F.g. 13 PDP 

F gs and 15 b show second models for expfcining abnormal discharge ,n IN ,Rg. 1 » POP. 

Fios and 16 b shown third models for explaining abnormal dscharge ,n he Fig. 13 POP 

Fios' and 17 b show fourth models for explaining abnormal discharge ,n the F g. 13 PDP, 

f fiata i viveform diagram relating to a first embodiment of the present .nvent.on 

Fig 9 a ZtZ diagram relating to a second embodiment o, the present mvent.on, 
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type RDF 1 sre* illustrated in Fig. 10. Further, an operational model and drive waveform for a conventional POP of three- 
electrode and self-erase addressing type are illustrated in Fig. 11. Further, an operational model and drive waveform 
for a conventional POP of three-electrode and seiective-write addressing type are illustrated in Fig. 12. 

In Fig. 9, AC PDP has a first substrate (not shown in Fig. 9), display lines each having a first electrode (X electrode 
2 in Fig. 9) and a second electrode (Y electrode 3^ in Fig. 9) disposed in parallel with each other on the first substrate, 
a second substrate (not shown in Fig. 9) facing the first substrate, and third electrodes (addressing electrode 4^ in Fig. 
9) disposed on the second substrate and extending orthogonally to the first and second electrodes. Each cell has a 
discharqe space formed between the first and second electrodes and the third electrode. Further, an insulation layer 
(a phosphor 12 or an insulation layer), which separates the addressing electrode \ from the discharge space, is 
provided. Also, another insulation layer (a protective film 11 or an insulation layer), which separates the X electrode 2 
and Y electrode ^ from the discharge space, is provided. 

Here, a total write discharge operation is executed by selecting the cell by the Y electrode \ and addressing 
electrode \ t at the first stage (0), and applying a write pulse of a voltage V w to the X electrode, so that a write 
discharge is performed between the X electrode 2 and the Y electrode \ which is at ground GND (OV). Namely, in 
such a total write discharge operation, write discharge for all the cells of the selected display line is performed, and 
positive charges (ions) are accumulated over the addressing electrode 4*. Next, at the second stage (©), a sustain 
discharge pulse of a voltage V s (V a < VJ is applied to the electrode 3^, and then a sustain discharge for all the cells 
of the selected display line is performed. Further, at the third stage (erase discharge operation) (@), an erase pulse 
of a voltage V s (or lower than V s ) is applied to the X electrode 2, so as to cause an erase discharge for all cells of the 
selected display line. Namely, wall charges at the sustain discharge electrode (over Y and X electrode) are forced to 
be decreased, so that the write discharge does not occur even if the sustain discharge pulse is applied to the Y electrode 
3 V . At this stage, if negative wail charges (electrons) are accumulated over the-Y electrode, these wall charges can 
work effectively on a selective write discharge of the next (fourth) stage. At the fourth stage (®) (selective write 
discharge operation), the addressing pulse of a voltage V a is applied to the addressing electrode \ and the selective 
write discharge (addressing discharge) of the selected cell is performed utilising the wall charges that have been ac- 
cumulated over the addressing electrode 4^ 

Namely, ft is a main characteristic of a method for driving a PDP embodying the present invention that the wall 
charges, which work effectively on the selective write discharge, are accumulated over the addressing electrode (phos- 
phor 12 or dielectric layer), before the selective write discharge is executed. Further, if the charges having the opposite 
polarity to the charges at the addressing electrodes are accumulated over the sustain discharge electrode (Y electrode 
or X electrode), such wall charges further work on the selective write discharge. As a measure for realizing such a 
process of wail charge accumulation, it is necessary for the write discharge for all the cells and erase discharge for all 
the cells tc be carried out. 

On the other hand, in a conventional two-electrode type PDP as shown in Fig. 10 (e.g., a monochrome PDP of 
neon orange lamp), a write discharge for all the cells is executed at the first stage (0), and then a sustain discharge 
for all the cells is executed at the second stage (©). Further, at the third stage (©). a narrow erase pulse is applied 
to the selected cell and a selective erase discharge (erase address discharge) is performed. The unselected cell (the 
cell that is turned ON) is prevented from being turned OFF due to the erase discharge, by applying a cancel pulse of 
a voltage V 3 to the X electrode. In this case, by utilizing electrons and ions generated in an ON state of the first stage 
remain for relatively long time as the residual space charges, the selective erase discharge is performed. However, in 
this method, a process of accumulating wall charges over the addressing electrode is not carried out at all, before the 
selective erase discharge (selective write discharge) is executed, different from the method of the present invention. 

Further, in a conventional PDP of three electrode and self-erase addressing type shown in Fig. 1 1 , a write discharge 
for all the cells is executed at the first stage (0), and then a sustain discharge for all the cells is executed at the second 
stage (©). Further, at the third stage (Q)) t the sustain discharge is executed between X and Y electrodes and simul- 
taneously a selective write discharge is executed between addressing electrode and Y electrode. Due to this selective 
write discharge, large amounts of wall charges are generated. Further, at the fourth stage (@), when a voltage difference 
between X and Y electrodes is set to zero (0), the discharge is started by virtue of the voltage generated only from the 
wall charges. In this case, there is no voltage difference between X and Y electrodes, and the space charges that were 
generated due to the discharge are neutralized and dissipated. At this time, a process of selective erase discharge 
(self-erase discharge) is completed. Also, in this case, a process of accumulating wall charges over the addressing 
electrode is not carried out at all, before the selective erase discharge is executed. 

Further, in a conventional PDP of three-electrode and selective- write addressing type shown in Fig. 12, an erase 
discharge for all the cells of the selected display line is executed at the first stage (0), so that all the wall charges can 
be dissipated assuredly. Next, at the second stage (©), an addressing pulse is applied to the addressing electrode, 
and then the selective write discharge (addressing discharge) is executed. Also, in this case, a process of accumulating 
the wall charges over the addressing electrode is not carried out. 

As described before, none of the above prior art methods makes effective use of wall charges that are accumulated, 
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Fig. 20 is a waveform diagram relating to a third embodiment of the present invention; — 
Fig. 21 is a waveform diagram relating to a fourth embodiment of the present invention; 

Fig. 22 is a time chart showing an example of a method of selectfng display lines according to the fourth embodiment 
of the present invention; 

Fig. 23 is a waveform diagram relating to a fifth embodiment of the present invention; 

Fig. 24 is a waveform diagram relating to a sixth embodiment of the present invention; 

Fig. 25 is a view showing capacitance present between X and Y electrodes in the Fig. 24 embodiment; 

Fig. 26 is a plan view schematically showing parts of a seventh embodiment of the present invention; 

Fig. 27 is a block circuit diagram relating to the Fig. 26 embodiment; 

Figs. 26 and 29 together form a waveform diagram showing a method of driving the Fig. 26 embodiment; 
Fig. 30 is a waveform diagram relating to an eighth embodiment of the present invention; 
Figs. 31(a) to 31(c) show models relating to respective operations in the Fig. 30 embodiment; 
Fig. 32 is another waveform diagram relating to the Fig. 30 embodiment; 

Figs. 33(a) to 33(c) show further models relating to respective operations in the Fig. 30 embodiment; 

Fig. 34 is a block diagram showing a POP employing a driving method according to the Fig. 30 embodiment; 

Fig. 35 is a circuit diagram of one example of circuitry, including a Y scan driver and a Y driver, shown in Fig. 34; 

Fig. 36 is a waveform diagram showing an operation of the Fig. 35 circuitry; 

Fig. 37 is a simplified view of the Fig. 35 circuitry; 

Fig. 38 is a detailed circuit diagram of an X driver shown in Fig. 34; 

Fig. 39 is a detailed circuit diagram of an addressing driver shown in Fig. 34; 

Fig. 40 is a circuit diagram of another example of the above-mentioned circuitry, including a Y scan driver and a 
Y driver, of Fig. 34; 

Fig. 41 is a waveform diagram showing an operation of the Fig. 40 circuitry; 
Fig. 42 is a simplified view of the Fig. 40 circuitry; 

Fig. 43 is a circuit diagram of still another example of the above-mentioned circuitry, including a Y scan driver and 
a Y driver, of Fig 34: 

Fig. 4-d is a sectional view showing a preferable PDP cell; 

Fig. 45 is a waveform diagram relating to a ninth embodiment of the present invention; 

Fig. 46 is a waveform diagram relating to a tenth embodiment of the present invention; 

Fig. 47 is a waveform diagram relating to an eleventh embodiment of the present invention; 

Fig. 43 is an operational model relating to driving the Fig. 47 embodiment; 

Fig. 49 is a waveform diagram relating to a twelfth embodiment of the present invention: 

Fig. 50 is an operational model relating to driving a thirteenth embodiment of the present invention: 

Fig. 51 is a waveform diagram relating to the Fig. 50 embodiment; 

Fig. 52 is a timing chart for explaining an example of how a driving method embodying the present invention can 
be adapted to adjust luminance of a PDP; 

Fig. 53 is a block diagram showing a circuit for realising the driving method of Fig. 52; 

Fig. 54 is a timing chart for explaining a conventional method of driving a PDP which does not adjust luminance; 
Fig. 55 is a timing chart for explaining a conventional method of driving a PDP in which luminance is adjusted by 
utilising erase discharge; 

Fig. 56 is a view showing drive waveforms of the method of Fig. 55; 

Fig. 57 is a timing chart for explaining a conventional method of driving a PDP in which luminance is adjusted by 
removing sustain discharge cycles; 

Fig. 55 is a view showing drive waveforms of the method of Fig. 57; 

Fig. 59 is a timing chart for explaining a conventional method of driving a PDP to provide multiple intensity levels 
and luminance adjustment; 

Fig. 60 is a timing chart for explaining a conventional method of driving a PDP which realise multiple intensity 
levels by using separate addressing and sustain discharge periods; and 
Fig. 61 is a view showing drive waveforms of the method of Fig. 60. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Before describing the embodiments of the present invention, an operational model of a display panel embodying 
the present invention will be described with reference to the accompanying drawings, compared with conventional 
operational models according to prior arts. 

Fig. 9 is a schematic view showing an operational model relating to driving a display panel in an embodiment of 
the present invention. In this case, the display panel of AC PDP is illustrated schematically. Further, to clarify the 
characteristics of the present invention, an operational model and drive waveforms for a conventional two-electrode 



EP 0 549 275 B1 



■in advanoaof the selective write discharge, by carrying oat the write discharge for all cells and the erase discharge fcr 
alt ceils, as in a method embodying the present invention. 

Hereinafter, an abnormal discharge which is likely to occur in an AC PDP will be explained in detail. The applicant 
has proposed, in Japanese Patent Application No. 4-3234 filed on January 10, 1992, a display unit that employs a 
novel arrangement of Y and X electrodes, to suppress reactive power caused by parasitic capacitance between the 
electrodes. 

This arrangement is an X-Y-Y-X arrangement shown in Fig. 13. In the figure, two Y electrodes (for example, Y, 
and Y 2 . Y 3 and Y 4 , .... Y N-1 and Y N ) are disposed between X electrodes that are orthogonal to addressing electrodes 
Ai to Am. 

Compared with a usual arrangement (an.X-Y-X-Y arrangement) of X and Y electrodes, the proposed arrangement 
can halve a distance between opposing X and Y electrodes, to thereby suppress parasitic capacitance and reactive 
power. This arrangement, however, causes inconvenience depending on driving methods. 

In Figs. 14(a) and 14(b), an area surrounded by a dotted line shows a sectional model of two discharge cells 
included in the X-Y-Y-X arrangement. In Fig. 14(a), a ground (GND) voltage is applied to an addressing electrode, and 
a voltage of Vs is applied to the X-Y-Y-X electrodes. In Fig. 14(b), a voltage of Va is applied to the addressing electrode, 
and a potential of GND (a selection pulse) is applied to a selected Y electrode (Y n ). The cell of the electrode Y, then 
discharges to produce positive wail charges. Under this state, if the GND (a selection pulse) is applied to the adjacent 
electrode (Y 2 ) as shown in Fig. 15(a), abnormal discharge occurs between the cell of the electrode Y, that has already 
carried out write discharge and produced the wall charges and the cell of the electrode Y 2 , as shown in Fig. 15(b). As 
a result, the cell of the electrode excessively accumulates negative wall charges, which hinders sustain discharge 
thereafter. Although this explanation is related to a write addressing method, the same is applicable for an erase ad- 
dressing method. 

In Fig. 16(a), the voltage GND is applied to the addressing and X electrodes, and the voltage Vs is applied to the 

Y electrodes. Thereafter, the voltage Va is applied to the addressing electrode, and the GND (a selection pulse) is 
aoplied to a selected Y electrode (Y,)t as shown in Fig. 16(b). The cell of the electrode Y, discharges to produce 
positive wall charges. At this time, the GND (a selection pulse) is appliecHo the adjacent electrode Y 2 as shown in Fig. 
17(a). Then, as shown in Fig. 17(b), abnormal discharge occurs between the cell of the electrode Y, that has already 
carried out write discharge and produced the wall charges and the cell of the electrode Y 2 . As a result, the cell of the 
eiectrode Y, enables sustain discharge, while the cell of the electrode Y 2 in extinguished to disable sustain discharge. 

Such an abnormal discharge in the X-Y-Y-X arrangement is avoidable by lowering the voltage applied to the Y 
electrodes of unselected lines less than the potential of a sustain discharge pulse, or by equalizing the same with an 
acdressing voltage, to thereby suppress an effective voltage applied to a discharge cavity between adjacent Y elec- 
ircaes below a discharge start voltage. 

First to eighth embodiments of the present invention will be explained with reference to Figs. IB to 51. 

Fig. 15 is a waveform diagram showing the first embodiment of the present invention. The figure shows one drive 
cycle. This embodiment drives the PDP of Fig. 1 according to the sequential line driving method. 

According to this embodiment, the potential of the Y electrode of a selected line is set to GND, the potential of the 

Y electrodes of unselected lines is set to Vs, and a write pulse 36 having a voltage of Vw is applied to the X electroae 
2. to discharge all cells of the selected line. 

Thereafter, the potential of the Y electrode of the selected line is returned to Vs, and a sustain discharge pulse 37 
is applied to the X eiectrode 2, to carry out sustain discharge. A narrow erase pulse 38 is applied to the Y electrode of 
the selected line, to carry out erase discharge in all cells of the selected line. 

An addressing pulse (a write pulse) 39 having a potential level of GND is applied to the Y electrode of the selected 
line. The Y electrodes of the unselected lines are kept at Vs. An addressing pulse (a write pulse) 40 having a voltage 
of Va is applied to the addressing electrodes that correspond to cells to be turned ON of the selected line, to discharge 
these cells. 

Sustain discharge pulses 41 and 42 are alternately applied to the X electrode 2 and the Y electrode of the selected 
line, to repeatedly carry out sustain discharge. Consequently, display data is written to the selected line. Numeral 43 
is a sustain discharge pulse applied to the Y electrodes of the unselected lines. 

In this way, the first embodiment carries out write discharge and then erase discharge in all cells of a selected 
display line, to equalize these cells before writing display data thereto. The sequential line driving method according 
to the first embodiment, therefore, prevents a write error of display data and displays a quality image. 

Fig. 1 9 is a waveform diagram showing a second embodiment of the present invention. The figure shows one drive 
cycle. Similar to the first embodiment, the second embodiment drives the PDP of Fig. 1 according to the sequential 
line driving method. 

The second embodiment applies a wide erase pulse 44 to the Y electrode of a selected line. The rest of this 
embodiment is the same as the first embodiment. 

The second embodiment equalizes all cells of a selected line before writing display data thereto. Similar to the first 
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embodiment, the sequential line driving method according to the second embodiment prevents a write eYror and displays 
a quality image. 

Fig 20 is a waveform diagram showing a third embodiment of the present invention. The figure shows one drive 
cycle. Similar to the first embodiment, the third embodiment drives the POP of Fig. 1 according to the sequential line 
driving method. 

Instead of the narrow erase pulse 3fl of Fig. 18. the third embodiment applies a narrow erase pulse 45 to the X 
electrode 2 Before the narrow erase pulse 45 to the X electrode 2. a sustain discharge pulse 46 is applied to the Y 
electrode of a selected line, to accumulate negative wall charges in the MgO film over the X electrode of the selected 
line as well as positive wall charges in the MgO film over the Y electrode of the selected line, so that the narrow erase 
pulse 45 may trigger erase discharge. The rest of this embodiment is the same as the first embodiment. 

The third embodiment equalizes all cells of a selected line belore writing display data thereto. Similar to the first 
embodiment, the sequential line driving method according to the third embodiment prevents a write error and displays 

a Quality image. u 

' Fig 21 is a waveform diagram showing a fourth embodiment of the present invention. The figure shows one drive 
cycle. The fourth embodiment drives the PDP of Fig. 1 according to. unlike the first embodiment, the sequential multiple 

line driving method. ; 

According to the fourth embodiment, two display lines 7m and 7n are selected, the Y electrodes of the selected 
lines 7m and 7n are set to GND, the Y electrodes of unselected lines are kept at Vs. and a write pulse 47 having a 
voltage of Vw is applied to the X electrode 2, to discharge all cells of the selected lines 7m and 7n. 

Thereafter the potential of the Y electrodes of the selected lines 7m and 7n is returned to Vs. A sustain discharge 
pulse 48 is aoplied to the X electrode 2. to carry out sustain discharge. Narrow erase pulses 49 and 50 are applied.to 
the Y electrodes of the selected lines 7m and 7n. to carry out erase discharge in all cells of the selected lines 7m ana /n. 

An addressing pulse (a write pulse) 5 1 having a potential level of GND is applied to the Y electrode of one selectee 
line 7m The Y electrode of the other selected line 7n and the Y electrodes of unselected lines are kept at Vs. An 
. addressing pulse (a write pulse) 52 having a voltage of Va is applied to addressing electrodes that correspond to cells 
to be turned ON of the selected line 7m. to discharge these cells. 

An addressina pulse (a write pulse) 53 having a potential level of GND is applied to the Y electrode of the other 
selected line 7n The Y electrode of the selected line 7m and the Y electrodes of the unselected lines are kept at Vs. 
An addressing pulse (a write pulse) 54 having a voltage of Va is applied to addressing electrodes that correspond to 
cells to be turned ON of the selected line 7n, to discharge these cells. 

Sustain discharge pulses 55 and 56 are alternately applied to the X electrode 2 and the Y electrodes of the selected 
lines 7m and 7n, to reoeatedly carry out sustain discharge. Consequently, display data are written to the selected lines 
7m and 7n Numeral 57 is a sustain discharge pulse applied to the Y electrodes of the unselected lines. 

Fig 22 is a time chart showing the display lines sequentially selected. In the figure. "W is a write cycle of a present 
frame, 'S' is a sustain discharge cycle of the present frame, 'W is a write cycle of a preceding frame, and V is a 
sustain discharge cycle of the preceding frame. 

in this way the seauential multiple line driving method according to the fourth embodiment equalizes all cells ol 
selected lines before writing display data thereto, to thereby prevent a write error and display a qualrty .mage. 

According to the fourth embodiment, the narrow erase pulses 49 and 50 are applied to the Y electrodes ol the 
selected lines 7m and 7n. Instead, wide erase pulses may be applied to the Y electrodes of the selected l.nes and a 
narrow erase oulse to the X electrode. 

Fig 23 is a waveform diagram showing a fifth embodiment of the present invent.on. The figure shows one dnve 
cycle. The fifth embodiment drives the PDP of Fig. 1 according to, unlike the first embodiment, the separately addressing 
and sustain-discharging method. 

According to the fifth embodiment, a frame is divided into a total write and erase period, an address.ng period, and 
a sustain discharge period. The total write and erase period deals with discharge cells that have been ON in a preceding 
frame as well as discharge cells that have been OFF in the preceding frame, to equalize all discharge cells, i.e., to 
eliminate wall charges from all discharge cells. 

During the total write and erase period, the Y electrodes 3, to 3 1000 are set to GND. and a wrrte pulse 58 having 
so a voltaae of Vw is apolied to the X electrode 2. to discharge all cells. 

The potential of the Y electrodes 3, to S^o is then returned to Vs. and a sustain discharge pulse 59 ,s applied to 
the X electrode 2, to carry out sustain discharge. A narrow erase pulse 60 is applied to the Y electrodes 3, to 3 1000 . 
to carry out erase discharge. This completes the total write and erase operation. 

During the addressing period, display data are sequentially written to the display lines from the display line 7 At 
55 first, an addressing pulse 61, having a potential level of GND is applied to the Y electrode 3,. An addressing pulse 62 
having a voltage of Va is applied to selected ones of the addressing electrodes 4, to 4 M that correspond to cells to be 
turned ON of me display line 7,. to discharge these cells. This completes the writing operation of display data to the 
display line 7 V 
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The above operation is repeated on the display lines 7 2 to 7 1000 sequentially, to write display data to all of the 
display lines 7, to 7 10O0 . Numerals 61 2 to 61 1000 are addressing pulses applied to the Y electrodes to a, 000 , respec- 
tively. 

During the sustain discharge period, sustain discharge pulses 63 and 64 are alternately applied to the Y electrodes 
3, to 3 1000 and X electrode 2, to carry out sustain discharge and display an image (or one frame. 

In this way, the fifth embodiment carries out write discharge and then erase discharge in all cells of all display lines, 
to equalize these cells before writing display data thereto. The separately addressing and sustain-discharging method 
according to the fifth embodiment thus prevents a write error and displays a quality image. 

Fig. 24 is a waveform diagram showing a sixth embodiment of the present invention. The figure shows one drive 
cycle. The sixth embodiment drives the PDP of Fig. 1 according to, unlike the first embodiment, the separately ad- 
dressing and sustain-discharging method. 

The fifth embodiment (Fig. 23) applies the addressing pulses 61 1 to 61 1000 to the Y electrodes 3, to 3 1000 , respec- 
tively, and the addressing pulse 62 to the addressing electrodes, to discharge and write display data to the display lines. 

Such discharge may excessively accumulate wall charges, which will be destabilized by the application of the 
addressing pulse 61, to cause discharge just after the application of the addressing pulse 61, only with the voltage of 
the wall charges. If this happens, the wall charges will be neutralized. 

The sixth embodiment is intended to solve this problem. Just after the application of each of the addressing pulses 
51 t , to 51 1000 , the sixth embodiment applies a corresponding one of the sustain discharge pulses 65, to 65 1000 to the 
X electrode 2. to stabilize wall charges up to the sustain discharge period. 

Similar to the fifth embodiment, the separately addressing and sustain-discharging method according to the sixth 
embodiment prevents a write error, displays a quality image, and stabilizes wall charges after the writing of display 
data up to the sustain discharge period. 

The sixth embodiment, however, sequentially applies the sustain discharge pulses 65, to 65, 000 to the X electrodes 
• 2 after the respective write addressing operations during the addressing period, even to cells of display lines where 
no display data are written. + 

For example, when display data is written to the display line 7,, the sustain discharge pulse 65, is applied even 
to the display lines 7 2 to 7 1000 to which no display data are written. Similarly, when display data is written to the display 
line 7 2 . the sustain discharge pulse 65 2 is applied even to the display lines 7, and 7 3 to 7, 000 to which no display data 
are written. 

As shown in Fig. 25, a gap between the X electrode 2 and the Y electrode 3 K involves capacitance 66 due to the 
dielectric layer between the X electrode 2 and the discharge space, capacitance 67 due to the discharge cavity between 
the surface of the dielectric layer over the X electrode 2 and the surface of the dielectric layer over the Y electrode 3*. 
and capacitance 5S due to the dielectric layer between the Y electrode 3* and the discharge cavity. Also, capacitance 
Cx that does not involve the discharge cavity is present between the X electrode 2 and the Y electrode 2^ because 
these electrodes are formed on the same substrate. 

VVhen a sustain discharge pulse is applied to discharge cells of display lines to which no display data are written 
during an addressing period, a charging or discharging current flows to the capacitance (the capacitance Cx that does 
not involve the discharge space) of the cells of the display lines where no display data are written, to thereby increase 
power consumption. The seventh embodiment explained below is to reduce such power consumption. 

Fig. 26 is a plan view schematically showing a seventh embodiment of the present invention. In the figure, numeral 
59 is a panel, 70, to 70 4 are X electrodes, 71, to 71 1000 are Y electrodes, 72, to 72 M are addressing electrodes, and 
73 is a cell. There are M x 1000 cells 73 each located at an intersection of a pair of the X and Y electrodes and one 
addressing electrode. Numeral 74 is a wall partitioning the cells 73, and 75, to 75 10O0 are display lines. 

According to the seventh embodiment, the display lines 75, to 75, 000 are grouped into four blocks 76, to 76 4 
containing consecutive 250 display lines 75, to 75 250 , 75 2S1 to 75 500 , 75 501 to 75 7S0 , and 75 7S , to 75, 000 , respectively. 
These blocks 76, to 76 4 have X electrodes 70, to 70 4 , respectively. 

Fig. 27 shows the PDP according to the seventh embodiment and peripheral circuits thereof. In the figure, numerals 
77, to 77 4 are X driver circuits for supplying write pulses and sustain discharge pulses to the X electrodes 70, to 70 4 , 
75, is a Y driver IC for supplying addressing pulses to the Y electrodes 71, to 71 250 , 78 2 is a Y driver IC for supplying 
addressing pulses to the Y electrodes 71 25 , to 71 500 , 78 3 is a Y driver IC for supplying addressing pulses to the Y 
electrodes 71 50 , to 71 750 , 76 4 is a Y driver IC for supplying addressing pulses to the Y electrodes 71 75 , to 71 1000 , 79 
in a Y driver circuit for supplying pulses other than the addressing pulses to the Y electrodes 71, to 71, 000 , 80, to 80 5 
are addressing driver ICs for supplying addressing pulses to the addressing electrodes 72, to 72 M , and 81 is a control 
circuit for controlling the X driver circuits 77, to 77 4 , Y driver ICs 78, to 78 4 , Y driver circuit 79, and addressing driver 
ICs 80, to 80 5 . 

Figs. 28 and 29 are waveform diagrams each showing a method of driving the PDP of the seventh embodiment. 
According to this embodiment, a frame is divided into a total write and erase period, an addressing period, and a sustain 
discharge period. The addressing period is further divided into first to fourth addressing periods. 
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addressing electrodes 72, to 72 M that correspunu i ann(ifld to tne y electrode 70,, to carry out sustain 

immediately after that, a sustain discharge , pu£ s a ^ ^s C o mp e es the writing of dTsplay data to 
discharge lor stabilizing wall charges up to the sustain aiscnarge penoc. imc w 

the display line 75 2S1 . seauentiallv so that display data are written 

The same operations are repeated for the display hnes 752 S2 to 7d SO o sequentially, so tna p y 

to all of the display lines 75 2S2 to 75 500 in the block 76 2 . s | ect rodes 71,„ to 71 soo . resoectively, 

dressing pulses 85 2S2 to 85 50O . aH rtrp«ina Dulse =5-„ having a potential level of GND is applied 

During the third addressing penod (F,g. 29). an addressing pulse 5,o, na _g p ^ 
t0 the Y electrode 71 50v At the same time an addressing pu se 6 ^^J^^f^ cells . 
of me addressing electrodes 72, to 72 M that correspond to celte t be O . - ^ 

the display line 7550,. seauentiallv, so that display data are written 

The same operations are repeated for the display lines 7s 502 to 7= 7S0 sequentiauy, 

,o all of the display lines 75 S02 to 75 7S0 in the block ^ y e|ecUodes 7 , , 0 7 1 7S0 . respectively, 

and - * — aftSr ^ " ~ 

^•SjrtSrSSt, Pe^, an addressing pulse 85^ ^^^^S^ S 2 

Y electrode 71 75v At the same time, an addressing pu se ,86 ha ™9 « < P ^ 

addressing electrodes 72, to 72 M that corresponc Me .cells to be ™jdO£ 9 ^ ^ sustajn 

immediately after that, a sustain discharge pulse 87 751 , apphed to data (o 

discharge for stabilizing wall charges up to the sustam discharge penod. This complex 

the display line 75 751 . „ lau ii n « 7 c t o75,«™ sequentially, sothat display data are written 

The same operations are repeated for the display lines 75752 to f^eec 5 H 
to all of the display lines 75^ to 75,ooo in the block • 7 ^ y electrodes 71 752 to 71 1000 . respec- 

Numerals 85^ to 85 1000 are addressing P*""2£^ t0 tne X electrodes 70 4 after the respective 
lively, and 67 7S2 to 87, 00 o are sustain discharge pulses sequentially appneo 

addressing pulses 85752 to 85, ow- H «rh arae oulses 88 and 89 having a potential level of GND are 

Next, duri najhgjustajn^^ sustam d«charge pulses Bb djscharge tQ 

attemltely^P^ to the Y electrodes 71, to 71 l000 and X electrodes 70, 4 . 

display an image for one frame. ^hame and then erase discharge in all cells of all display 

,n this way. the seventh embodiment -*«"9 and sustain^ischarging 

M to equalize these cells before wnting d.sp.ay V**^™^ dis pL ys . quality image, and maintains a 
method according to the seventh embodiment ^^^2^9 i*V to the display lines, 
stabilized state of wall charges up to a sustam discharge period after wrrtmg p 



EP 0 549 275 B1 

It. T'. **■ 

As mentioned above, the seventh embodiment groups the display lines 75, to 75 1000 into the four blocks 76, to 
76 4 containing the consecutive 250 display lines 75, to 7525 0 , 75^, to 76500, 75 501 to 75750, and 75 751 to 75, 000 , 
respectively. These blocks 76, to 76 4 have the X electrodes 70, to 70 4) respectively. During the addressing period, a 
sustain discharge pulse for stabilizing wall charges is applied only to the X electrode of the block that contains a display 
lirre to which display data is written. 

Accordingly, during the first addressing period, the sustain discharge pulses S7, to 87 2S0 to the X electrode 70, 
are applied only to the cells of the display lines 75, to 75 2S0 in the block 76, but not to the cells of the display lines 
75 251 to 75 1000 of the other blocks 762, 76 3 , and 76 4 . 

During the second addressing period, the sustain discharge pulses 87 251 to 37^ to the X electrode 70^ are applied 
only to the cells of the display lines 75 251 to 75 soo in the block 76 2 but not to the cells of the display lines 75, to 75 250 , 
and 75 501 to 75 10OO of the other blocks 76, , 76 3 , and 76 4 . 

During the third addressing period, the sustain discharge pulses 67^, to 87 750 to the X electrode 70 3 are applied 
only to the cells of the display lines 75 50 , to 757 S0 in the block 76 3 but not to the cells of the display lines 75, to 75 5oo , 
and 75 75l to 75, poo °* tn © other blocks 76,, 76 2 , and 76 4 . 

During the fourth addressing period, the sustain discharge pulses S7 751 toS7 1000 to the X.electrbde 70 4 are applied 
only to the cells of the display lines 7675, to 75, 000 in the block 76 4 but not to the cells of the display lines 75, to 75 750 
of the ether blocks 76, , 75 2 , and 76 3 . 

In this way, according to the seventh embodiment, the sustain discharge pulses 87, to S7 1000 to the X electrodes 
70, to 70 4 are applied only to the cells of corresponding 250 display lines during the addressing period, so that, com- 
pared with the sixth embodiment that applies sustain discharge pulses to all cells of all 1000 display lines, the seventh 
embodiment reducMjhe .power cons :um ption of sustain discharge pulses applied to the X electrodes to one fourth. 

The seventh embodiment groups display lines into four blocks and provides each block with X electrodes connected 
together. In other embodiments of the present invention, display lines may be grouped into 'n' blocks fn' being an 
optional number) each being provided with X electrodes connected together. In this case, the power consumption of 
sustain discharge pulses applied to the X electrodes during the addressing period can be reduced to L/h of that of the 
sixth embodiment. 

To provide mjjffl£lejntens^ for example, 16 intensity levels, a frame is divided into four subframes SFl, 
SF2. SF3. and SF4 as shown in Fig. 7, and the operations explained above are carried out in each of the subframes. 
The number of sustain discharge pulses applied to the X electrode during an addressing period is larger than that of 
a single intensity level, so that the effect of reducing the power consumption is more pronounced with multiple intensity 
levels than with a single intensity level. 

Figs. 30 to 43 show an eighth embodiment of the present invention. This embodiment relates to a three-electrode 
surface-discharge AC POP having sustain discharge electrodes of X-Y-Y-X arrangement (the arrangement of Fig. 1 3). 
To drive this PDP. the eighth embodiment turns ON all cells, erases all the cells, and addresses the cells to write display 
data thereto. This embodiment employs an addressing period and a sustain discharge period that are independent of 
each other. 

Fig. 30 is a waveform diagram showing the embodiment. The figure shows one drive cycle of a write addressing 
method according to the embodiment. Each frame comprises a total write and erase period, an addressing period, and 
a sustain discharge period. The total write and erase period deals with cells that have been ON in a preceding frame 
as well as cells that have been OFF in the preceding frame, to equalize all cells, i.e., to eliminate wall charges from all 
calls. Alternatively, the total write and erase period equalizes all cells with these cells keeping residual wall charges. 

During the total write and erase period, the Y electrodes Y, to Y N are set to GND, and a write pulse 90 having a 
voltage of Vw is applied to the X electrode, to discharge all cells. 

The potential of the Y electrodes Y, to Y N is then returned to Vs, and a discharge pulse 91 is applied to the X 
electrode, to carry out sustain discharge. A narrow erase pulse 92 is applied to the Y electrodes Y, to Y N , to carry out 
erase discharge. This completes the total write and erase operation. 

During the addressing period, display data are written to the display lines sequentially. At first, addressing pulses 
93, to 93 N having a potential level of GND are sequentially applied to the Y electrodes Y, to Y N , respectively. In each 
of the addressing operations, an addressing pulse 94 having a voltage of Va is applied to selected ones of the addressing 
electrodes A, to A M that correspond to cells to be turned ON of the addressed display line, to discharge these cells. 
Consequently, display data are written to the display lines. During the sustain discharge period, sustain discharge 
pulses 95 and 96 are alternately applied to the Y electrodes Y, to Y N and X electrodes, to carry out sustain discharge 
and display an image for one frame. 

During the addressing period, this embodiment changes the voltage applied to the Y electrodes Y, to Y N between 
the potential GND of the addressing pulses 93, to 93 N and an intermediate potential Vy (preferably Vy=Va) that in 
intermediate between GND and Vs. Namely, this embodiment applies the addressing pulse of GND to the Y electrode 
of a selected line and the voltage Vy to the Y electrodes of the other unselected lines. 

Figs. 31(a) to 31(c) are models of the driving method (the write addressing method) of Fig. 30. Fig. 31(a) shows 
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a state after the total write and erase operation. All cells are equalized. Under this state.,, the addressing electrode is 
at GND, and two Y electrodes (Y,. Y 2 ) adjacent to the X electrodes are at Vs. In Fig. 31(b). the addressing pulse 93, 
(GND) is applied to the Y electrode Y,, to carry out addressing discharge. The addressing electrode is at va. and the 
electrode Y, is at GND. Under this state, positive wall charges (whose level is expressed as V^., for the sake of 
convenience) are produced over the electrode Y, by the addressing discharge. In Fig. 31 (c), the addressing pulse 93, 
(GND) is applied to the adjacent Y electrode (Y 2 ). Under this state, the voltage Vy (=Va) is applied to the electrode Y,. 
Since the positive wall charges V^, are accumulated over the electrode Y„ an effective voltage applied to the dis- 
charge cavity between the electrodes Y, and Y 2 is given as Va-^,, if no write discharge occurs between the electrode 
Y, and the addressing electrode. (In this case, wall charges above the electrode Y 2 are negligible.) Generally. 
Va+VwYi<Vf (Vf being a discharge start voltage), so that abnormal discharge in the discharge space between the 
adjacent two Y electrodes (Y„ Y 2 ) is avoidable and the wall charges over the electrode Y, are kept as they are. 

Fig 32 is another waveform diagram according to the embodiment. The figure shows one drive cycle of an erase 
addressing method. Similar to Fig. 30, each frame is divided into a total write period, an addressing period, and a 
sustain discharge period. 

During the total write period, the Y electrodes Y, to Y N are set to GND, and a write pulse 97 having a voltage of 
Vw is applied to the X electrode, to discharge all cells. The potential of the Y electrodes Y, to Y N is then retumea to 
Vs, and the same potential level (GND) as that of a sustain discharge pulse 98 is applied to the X electrode, to carry 
out sustain discharge. 

During the addressing period, display data are written to the display lines sequentially. At first, addressing pulses 
°9 to °9 N having a potential level of GND are sequentially applied to the Y electrodes Y, to Y N . respectively. In each 
of the addressing ooerations. an addressing pulse 100 having a voltage of Va is applied to selected ones of the ad- 
dressing electrodes A, to A M that correspond to cells in which no sustain discharge is to be carried out. i.e., cells wnich 
are not turned ON of the addressed display line, to carry out erase discharge in these cells. Consequently. Display data 
are written to the disolay lines. During the sustain discharge period, sustain discharge pulses 98 and 1 0 1 are alternately 
applied to the Y electrodes Y, to Y N and X electrodes, to carry out sustain discharge and display an image for one frame. 

Figs 33(a) to 33(c) show models of the driving method (the erase addressing method) of Fig. 32. Fig. 33(a) shows 
a condition that wall charoes have been produced in every cell by total writing and thereafter a sustain discharge has 
been already executed. The addressing electrode is at GND, and two Y electrodes (Y„ Yj) adjacent to the X electrodes 
are at Vs Fia 33(b) shows that the addressing pulse 99, (GND) is applied to the electrode Y, to carry out erase 
discharge (addressing discharge). The addressing electrode is at va. and the electrode Y 2 is at Va. The discharge 
oroduces positive wall charoes over the dielectric layer in the vicinity of the electrode Y, . Since the positive wall charges 
are present over the X electrodes, the addressing discharge causes the X and Y, electrodes to have positive wall 
charges so that no sustain discharae will occur thereafter even if sustain discharge pulses are applied, i-.g. 33(c) 
shows that the addressing pulse 99 2 (GND) has been applied to the adjacent Y electrode (Y 2 ). Under this state, the 
ele-trode Y. receives a voltage of Vy (=Va), and the electrode Y 2 receives GND. Although the electrode Y, has the 
□ositive wall charoes (whose level is expressed as V mi for the sake of convenience), an effectrve voltage (VaW^) 
apolied to the discharge cavity between the adjacent two Y electrodes (Y,. Y 2 ) does not exceed the discharge start 
voltaqe Vf if no write discharge occurs between the electrode Y 2 and the addressing electrode, so that, stmilar to the 
write addressing method, abnormal discharge is avoidable and the wall charges over the electrode Y, are kept as they 

Fia 34 is a block diagram showing a POP driven by the method of the eighth embodiment. In the figure, numeral 
102 is a controller including a display data controller 1 02a and a panel drive controller 102d. The display data controller 
102a includes a frame memory F. The panel drive controller 102d includes a scan driver controller 102b and a common 
driver controller 102c. Numeral 103 is an addressing driver. 104 is a Y scan driver. 1 05 is a Y driver. 106 is an X drrver. 
and 107-is a display panel. The addressing driver 103 sequentially selects addressing electrodes A, to A M and apphes 
a voltage of Va thereto, according to display data A-DATA, transfer clock A-CLOCK. and latch clock A-LATCH prov.ded 

bv the control circuit 102. , , j . . . . 

The Y scan driver 104 Y driver 105. and X driver 106 drive Y electrodes Y, to Y N and X electrode at predetermined 
voltages (Vs Va. Vw) according to scan data Y-DATA, Y clock Y-CLOCK, first Y strobe YSTB1, second Y strobe YSTB2. 
Y up drive signal Y-UD. Y down drive signal Y-DD. X up drive signal X-UD. and X down drive signal X-DD provided by 

Fta 'ssT^sVhematic view showing the Y scan driver 104 and Y driver 105. The Y scan driver 104 has electrode 
selection circuits M, to M n provided for the Y electrodes, respectively, and a shift register R for generating signals Q, 
,o Q for sequentially specifying the electrode selection circuits M, to M„. Each (M, te shown as an example) of the 
electrode selection circuits complementarity turns ON and OFF two MOS transistors T, and T 2 (when one is ON, the 
other is OFF) during an addressing period according to an output of a logical circuit, which comprises three AND gates 

G, to G a and an inverter gate G 4 . 

When the transistor T, is ON, a predetermined voltage Vy (which is Va given through the blocking diode D 3 ) appears 
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as an output 0 V When the transistor T 2 is ON, the ground potential GND appears as the output O v Namely, the Y 
scan driver 104 turns ON and OFF (ON=GND, OFF=VV) a pulse (an addressing pulse) for selecting one of the Y 
electrodes during an addressing period. The output O, is connected to two MOS transistors T 3 and T 4 of the Y driver 
105 through the diodes and D 2 . The transistors T 3 and T 4 turn ON and OFF (ON=GND, OFF=Vs) a pulse (a sustain 
discharge puise) applied to ail of the Y electrodes, according to the signals Y-UD and Y-DD. 

Fig. 36 is a waveform diagram showing an operation of Fig. 35. When the signal Y-UD is at high level, the transistor 
T 3 of the Y driver 105 is turned ON to supply the voltage Vs to all Y electrodes. When the signal Y-DD is at high level, 
the transistor T 4 of the Y driver 105 is turned ON to supply the voltage GND to all Y electrodes. 

During an addressing period, the two transistors T 3 and T 4 of the Y driver 105 are both turned OFF, and the two 
transistors T, and T 2 disposed in each of the electrode selection circuits M 1 to M n of the Y scan driver 104 are turned 
ON and OFF at predetermined timing. 

The electrode selection circuit M n corresponding to the electrode Y 1 will be explained. The transistor T 2 of the 
selection circuit M, is turned ON if a logical product of Y-STBl , Y-STB2, and the signal G 1 prepared by the shift register 
R in synchronism with Y-CLOCK is "1." The output 0 1 is then changed to GND, which is supplied to the electrode Y v 
The transistor of the selection circuit M-j is turned ON if a logical product of the signaLQ, and Y-STBl is '0' and 
Y-STB2 is at high level. Then, a voltage of Vy is supplied to the electrode Y v 

Fig. 37 is a simplified view of Fig. 35. In the figure, the two transistors T 3 and T 4 of the Y driver 105 are kept OFF, 
and the two transistors T, and T 2 of the selection circuit M s (i being one of 1 to n) are turned ON and OFF to secure a 
current path (indicated with white arrow marks) for providing addressing discharge pulses. Alternatively, the two tran- 
sistors and T 2 of the selection circuit M, are kept OFF, and the two transistors T 3 and t 4 of the Y driver 105 are turned 
ON and OFF to secure a current path (indicated with black arrow marks) for providing sustain discharge pulses. 

As explained above, the embodiment sequentially applies addressing pulses 106 1 to 106 N having a potential level 
cf GND to the Y electrodes Y, to Y N , respectively, during an addressing period. While a given Y electrode is not'receiving 
the addressing pulse, i.e., during an unseiected period of the given Y electrode, this Y electrode receives a vortaoe cf 
Vy (=Va), which is substantially intermediate between GND and Vs. As a result, an effective voltage including the 
potential of positive wall charges accumulated due to write discharge can be reduced (compared with applying a voltage 
of Vs), to avoid abnormal discharge between adjacent two Y electrodes when one of them is selected (at GND). Ac- 
cordingly, the wall charges are kept stabilized up to a sustain discharge period. 

According to the eighth embodiment, the range of voltages handled by the Y scan driver 104 is from GND to Vy. 
which is about half the range of voltages (GND to Vs) handled by the Y driver 105. This helps reducing the withstand 
voltage of the Y scan driver 104 whose scale is increased in proportion to the number of Y electrodes, and .thus con- 
tributing to high integration (LSI). 

Further, the detailed circuit diagram of the X driver 106 of Fig. 34 is illustrated in Fig. 36. This X driver 106 includes 
a pair of complementary MCS transistors T 5 , T 6 in which switching operation under high electric power can- be per- 
formed, so that a write pulse of a voltage V w and a sustain discharge pulse of a voltage V s can be supplied to the given 
X electrode. Typically, the transistor T s at the upper side is composed of P-channel MOS, to which up drive signal X- 
UD is input, so that the voltage level of X electrode becomes V w or V s . On the other hand, the transistor T 6 is composed 
of n-channel MOS, to which down drive signal X-DD is input, so that the voltage level of X electrode becomes GND 
(0V). For example, in the case where the write puise of a voltage V w is applied to the given X electrode, the power 
supply voltage of the transistor T 5 , to which up drive signal X-UD is supplied, is transferred to V w in accordance with 
the timing of level change of up drive signal X-UD. 

Further, the detailed circuit block diagram of the addressing driver 103 of Fig. 34 is illustrated in Fig. 39. In Fig. 
39, the addressing driver 103 comprises an N bit-shrft register 407 which serially transfers display data of N bit, in 
accordance with display data A-DATA and transfer clock A-CLOCK issued from a control circuit 402. The above-men- 
tioned addressing driver 103 further comprises an N bit-latch 408 which selects a plurality of address electrodes A, to 
A M sequentially in accordance with latch clock A-LATCH; and a plurality of high voltage supply units 409 which supplies 
relatively high voltage V a to the addressing electrode selected in accordance with output signals issued from the N 
bit-latch 406. Further, the high voltage supply units 409 of N are provided corresponding to the N bit data. Each of 
these units includes at least one logical circuit 409a composed of AND gate, etc., and a pair of complementary transistor 
T 7 , T 8 . 

In this case, only when the given data which is output from the latch 406 is '1 ' and the corresponding addressing 
strobe A-ST3 becomes enable, the corresponding addressing pulse (outputs 1 to N) of a voltage V a is output from the 
corresponding high voltage supply unit 409. 

Fig. 40 shows other arrangements of the Y scan driver and Y driver. What is different from Fig. 35 is that the Y 
scan driver is of floating type. Namely, two transistors Ty and T 2 ' of the Y scan driver 104' are connected between a 
voltage of Vy (=Va) given through the blocking diode D3 and a voltage (Vs or GND) supplied from two transistors T 3 ' 
and T 4 ' of the Y driver 1 05'. The transistors T/, 1 2 \ T 3 \ and T 4 ' are selectively turned ON and OFF to set an output O; 
of a selection circuit Mj' to one of GND, Vs and Vy. Numeral 108 is an isolation photocoupler, G„ and G 12 are AND 
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nates and Gm are inverter gates, and G 1S is an OR gate. " 
^ F,g 41 tea waveform dagram show»,g an operation of F,g. 40. When the signal Y-UD is .high .evel. the transistor 
TV of L Y driver 105' is turned ON to provide all of the Y electrodes with a voitage of Vs. When the s.gna Y-DD « at 
h.oh level the transistor T 4 ' of the Y driver 105' is turned ON to provide all of the Y electrodes wrth a potent.a c GN& 
9 So an addressing period, the transistor T 4 - of the Y driver 1 0S* is kept ON to fix the (lotting potent*! o. the Y 
scan driver 104' at GND. When the transistor T 2 ' of the selection circuit M,' is turned ON under the state, the output 
O^s set to GND, which is provided to the electrode Y v When the transistor T,' is turned ON, a voltage of Vy is supplied 
to the electrode Y, through the transistor T,'. 

Fig 42 is a simplified view of F.g. 40. When the transistor T 4 ' of the Y driver 105' ,s ON. the two transfers ■ , and 
T • o7ea=h election circuit U( are turned ON andOFF. to secure a current path (indicated with wnite arrow marks) to 
IrovS add essing discharge pulses. When the transistor T 2 ' of the selection circuit M,' is ON. the two transf ers T 
and T, ol the Y driver 105' are turned ON and OFF. to secure a current path (indicated with black arrow marks) lor 

^^£S£?«** 35. A sw*ch 109 sw*ches two voltages Va and Vs trom one to another. During 
an addressing period, the voltage Va is selected, and during other periods, the voltage Vs ,s selected. 

Fig. 44 is a sectional view showing a cell of a preferable POP applicable for the «f««*-™J^ ™ P , 
cell has a novel structure around an addressing electrode, to positively accumulate wall charges on a d.e.ectnc ayer 
over me addressing electrode, thereby increasing a margin in an applied vortage between the addressing eiectrooe 
and a Y electrode during write discharge, and reducing an applied voKage between the address,ng electrode and the 

Y Tft ^^ingeSde 310 h separated from a discharge space 311 by completely fi.linga gap 
between walls 312a and 312b wrth a dielectric fcyer 313 and phosphors 314a and 314b. , he phospnors 314a ana 
314b may be made of ceramics such as: 

(Green) Zn 2 Si0 4 :Mn 

(Red) Y 2 0 3 :Eu 

The m2£^p££^. set to be sufficient to isolate the addressing electrode Irom the charge space anc 
accumuTte charges. If these conditions are satisfied, a phosphor may be disposed ,n place of ^dielectric .ayer .1 

toac T;TeS 

»h. x Vectrode and a selected Y electrode, to promote discharge between each address.ng electrode and k he X eiec- 
ode d orm £«^En£. The polarities', the spatial charges are negative on the X , 
he addressino electrode and on the Y electrode. Electrons (negate charges) are accumul ^l d over the X eiectrooe. 

are accumulated so that an erase pulse applied to the Y electrodes causes erase discharge in every cell. The erase 

====== 

a low addressing voltage can surely cause write discharge. inxlanlinn 
Fio 45 is a waveform diagram showing a ninth embodiment of the present .nvention. 

electrodes by the write discharge earned out " -^^^^^ t0 the ce.l through the X electrode, 
remaining in the cell from the preceding frame « added to a W"tee pp ^ 
Namely the effective voltage in the discharge space of the cell will be a sum oi in hh a 
, h e remaining wall charges to cause which may be made of phosphor, on the addressing 

elect^e^ 

riorate its light emitting performance. 
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11 To address these troubles, as shown in Fig. 45, it is preferable that an erase discharge is carried out in cells which 
have been ON in the preceding frame, to erase or reduce wall charges in these cells, and total write discharge for all 
these ceils is carried out. 

In such a method, irrespective of ON and OFF states of cells in the preceding frame, it is possible for uniform total 
write discharge to be carried out in every cell, to thereby prevent extremely strong discharge, which may otherwise 
cause addressing errors, the erroneous writing of adjacent cells, unwanted seff-erase discharge, and damage to phos- 
phor. The ninth embodiment thus stabilizes images displayed on a display panel and extends the service life of the 
panel. 

To be more specific, the ninth embodiment shown in Fig. 45 applies an erase discharge pulse to the Y electrode 
of the selected display line just before a write puise to the X electrode. This erase discharge pulse erases or reduces 
wall charges in cells of the selected display fine that have been ON in the preceding frame. As a result, excessively 
strong total write discharge will never occur in any cell. 

Fig. 46 shows drive waveforms of a tenth embodiment. This embodiment applies an erase pulse to the Y electrode 
of every display line just before total write discharge. Similar to the ninth embodiment, the total write discharge will 
never be too strong in any cell. 

According to the above-mentioned ninth and tenth embodiments, an erase pulse is inserted just before a total write 
operation, to prevent excessively strong total write discharge and addressing errors, and extend the service life of 
phosphor of a display panel. 

Fig. 47 is a waveform diagram showing an eleventh embodiment of the present invention. In this embodiment, in 
the case where a write discharge for all cells is carried out, the method is adapted to accumulate charges on an 
insulating layer made of, for example, phosphor covering addressing electrodes. Tne accumulated charges advanta- 
geously work in the next addressing write discharge. This results in further reducing the addressing voltage Va. 

i he novel means utilized in the eleventh embodiment additionally accumulates charges by a sustain discharge to 
. be carried out after the total write discharge. The charges thus accumulated more advantageously work in the adaress- 
mg write discharge, to thereby help further decrease the addressing voltage. Such a lowered addressing voltage en- 
ables the addressing drivers to be integrated, images to be displayed with full colors and multiple intensity levels and 
power consumption to be reduced. 

In Fig. 47, it should be noted that a sustain discharge pulse applied to an X electrode just after a write pulse is 
narrow. Fig. 48 is a model of an operation of the eleventh embodiment involving the narrow sustain discharge pulse. 
At the first stage <Q), write discharge carried out in all cells accumulates positive charges on an insulation layer 
covering addressing electrodes in the vicinity of the X electrode. Since addressing write discharge is going to be carried 
out between the addressing electrodes and a Y electrode, it is preferable if the charges on the insulation layer are 
located in the vicinity of the Y electrode. At the second stage (©), when the narrow sustain discharge pulse is applied, 
the X electrode is set to GND (0V) to carry out sustain discharge. Immediately after this, i.e., before space charges 
produced by the discharge entirely accumulate as wall charges on the X and Y electrodes to extinguish the space 
charges, the narrow sustain discharge pulse disappears. As a result, the X and Y electrodes are set to a potential level 
of Vs, and only the addressing electrodes are at GND. Positive charges among the remaining space charges accu- 
mulate on the insulation layer covering the addressing electrodes at a position having the lowest potential, in particular, 
in the vicinity of the Y electrode. Thereafter, at the third stage (©). an erase discharge is carried out between the X 
and Y electrodes. Lastly, addressing write discharge is carried out. At this time, the positive wail charges on the ad- 
dressing electrodes in the vicinity of the Y electrode advantageously work. This results in remarkably reducing the 
externally applied addressing vortage. 

Fig. 49 shows drive waveforms of a twelfth embodiment. This embodiment also applies a narrow sustain discharge 
pulse after a total write operation, to provide the same effect as in the eleventh embodiment 

The twelfth embodiment employs a narrow sustain discharge puise to accumulate wall charges that advantageous- 
ly work in addressing the write discharge. 

Figs. 50 and 51 show an operational model and drive waveforms of a thirteenth embodiment, respectively. 
In all the embodiments described before, a display panel is constructed such that the write pulse of a voltage Vw 
is applied to X electrodes. However, in an alternative driving method the write pulse can be applied to Y electrodes, 
instead of X electrodes, as shown in Figs. 50 and 51, and in this case also it is expected to accumulate wall charges 
over the addressing electrode, as in the other embodiments. 

Hereinafter, a concrete example, in which a method and apparatus according to the present invention are applied 
to the adjusting of luminance of an AC PDP will be described with reference to the accompanying drawings, 
v Fig. 52 is a timing chart showing an AC PDP driving method for adjusting luminance of a PDP. 

This method handles 256 intensity levels and, when the frame frequency is 60Hz, has a maximum frequency of 
sustain discharge of 30.6KHZ. 

In the figure, a frame that forms an image plane is composed of subframes SF1 to SF6. The weight of luminance 
of the subframe SF1 is maximum, and the number of sustain discharge cycles thereof is N SF1 , which is 256. 
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When an image is delayed with maximum luminance, the number of sustain discharge cycles in the subframe 
SF1 is 256 and the number of sustain discharge cycles (N SF2 ) h the next subframe (whose weight of luminance ■ 
the second largest)is half of N SF1 . i.e.. 129. In this way..the numbers N SF1 to N SFa of sustain dscharge cycles ,n the 
subframes SF1 to SF3 are determined as follows: 

N SF1 :N SF2 :N SF3 :N SF4 :N SF5 :N SFS :N SF7 :N SF3 

=255: 12S: 64: 32: 16: 3: 4: 2 

If i, is required to reduce the luminance by. for example. 10%, the number N SF1 of sustain discharge cycles in the 
subframes SF1 is reduced to 230 (255 x 0.9). The numbers N SF) to N SF8 of sustain d.scharge cycles of the subframes 
SF1 to SF3 are determined by successrvery halving the preceding (higher) number of cycles as follows: 

N SF! •N S F 2 :N SF3 :N SF4 :N SF5 :N SFS :N SF7 :N SF8 

=230: 115:57:28: 14: 7: 3: 1 

In this way. the numbers of sustain discharge cycles (the numbers of sustain emission operations) in the ^frames 
SF1 to SF3 are increased or decreased (in the above examp.e. decreased to 0.9 of the full vM) to ad.us tth. 
fuminance. When displaying an image on a POP with multiple intensity levels, the embod.ment shown ,n r,g. =2 aqusts 
luminance in multiple levels by digital control, to thereby make the display unit comparable to a CRT. 

F^ 53 shows a circuit for determining the numbers of sustain. discharge cycles in the respective sub rarne. 

In the figure, adjusting means (a volume unit) 111 enables a user to freely set a lummance value .tarn the outt** 
An ^converter 112 convene an ana,og voltage signai set through the volume unt 111 ,nto an , 0 * : djjr igna A 
selector 113 selects an input A (an output of the A/D converter 112) or an input B (an output Y ol ■ «^' 5 £ 
esponse to a selection signal SEL (an output Y of a decoder 119). A latch 114 .atches an output Y o the se.e to 11, 
n resoonse to a clock inout CK (an output Y of a comparator 117). The latch 114 compnses a D flip-flop lor holding a 
a ue mat determines the number of sustain discharge .yc.es of the next subframe. The dK^er 11 5 halves an ,npu A 
Z output Q of teh latch 114). The drvider 115 comprises, for examp.e, a shrft register whose »2) * 

connected to the input B of the selector 113. If the halved input A provides fracfons. the drvider 115 d.scards the 

,raCt A^-bit 256-base counter 116 is reset in response to a clear input CLR (the output Y of the comparator 117). The 
cJSr'l 1 6 counts the number of sustain discharge cycles in response to a clock input CK (a clock s.gna. CKS prov,ded 
Z ! waveforrerator). The comparator' 17 compares an input A (the output Q * »• 

^^7^^^^^ be exp.ained. The vo.ume unit ill determines the potential an analog 

=ge ^ ^ STJSSK: ^mt^e counter 116 counts 2S6 counts ranging 
fmrn 0 to 255 each of which corresponds to the number of sustain discharge cycles. 

When tS s started, the subframe specifying counter 118 must have been ,ust c.eared ,n response 

selector 113 selects the input B in response to "1 of the output Y (the se ect,on *9 n ; ' .,„_„. . Dre ceding 
th is. the decoder 119 has provided the selector 

frame. Due to this '0\ the selector 113 has selected the input A (the output 01 ine ™ 
each other. Once sustain discharge is repeated 25o times, the counter no proves 
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1*1 7, whicrf'then activates the output Y. 

In response to the activated output Y of the comparator 117, the counter 118 is incremented by one. As a result, 
the subframe SF1 is complete, and the next subframe SF2 in started. The latch 114 holds a new value. When the 
subframe SF1 is started, the output Y of the decoder 119 is changed to "1 \ and the selector 113 selects the input B. 
i.e., the output Q f the latch 114 halved by the divider 115. Accordingly, the latch 114 holds '127' obtained by halving 
"255V 

When sustain discharge is repeated 128 times in the subframe SF2. the next subframe SF3 is started. After all 
subframes SF1 to SF3 are complete, the operations are stopped until the next frame is started in response to the 
vertical synchronous signal VSYN. 

To adjust luminance, the volume unit 111 is controlled to change an analog voltage value provided to the A/D 
converter 112. 

In the luminance adjusting method of Figure 52, as the luminance is decreased, there will come a point at which 
one or a plurality of subframes should have no sustain discharge cycles. In this case, the number of sustain discharge 
cycles is zeroed sequentially starting from the first subframe which should have no sustain discharge cycles. 

If the number of sustain discharge cycles is zeroed in a subframe, the addressing period of the subframe will be 
entirely useless because no sustain discharge nor emission display operation are carried out even if cells are selected 
by addressing discharge in the subframe. In spite of this, the conventional driving method employing the addressing 
method explained above (Figure 7) turns ON all cells and then carries out erase discharge to extinguish cells to be 
turned OFF. Accordingly, even the cells to be turned OFF will slightly emit light (so-called "background emission') 
during the addressing period, resulting in deterioration of contrast. When display luminance is increased, the back- 
ground emission will not cause a big problem in the contrast because there is a large difference between the display 
luminance and the background luminance. When the display luminance is decreased the background luminance may 
cause deterioration in the contrast because the background luminance is unchanged even though the display luminance 
is decreased. This results in deterioration in the quality of an image displayed. 

To solve this problem, a preferred embodiment of the present invention does not carry out any operations (the 
display data rewriting operation) during the addressing period in a subframe that carries out no sustain discharge. 

The number of sustain discharge cycles of the next subframe is obtainable during the present subframe. Namely, 
it the output Y of the selector 3 is zero in a subframe 'N', the number of sustain discharge cycles in a subframe B N+i • 
will be one. Accordingly, the numbers of sustain discharge cycles of subframes following the subframe 'N+1 ' are each 
zero, so that these subframes do not require the addressing operation. 

To realize this sort of control, the embodiment of Figs. 52 and 53 employs the decoder 120, which computes an 
OR logic of an 5-bit input (bits AO to A7), i.e., the value (the output Y of the selector 113) that determines the number 
of sustain discharge cycles of the next subframe. If this value becomes zero, the latch 121 holds the value when the 
next subframe is started, and the output Q of the latch 121 provides the disable signal D-ENA for disabling a high- 
voltage drive waveform. In the following subframes, the output Q of the latch 114, the output Y of the divider 115, the 
output Y of the selector 113, and the output Y of the decoder 120 are zeroed, so that the high-voltage drive waveform 
is continuously disabled. In the subframe SF1 of the next frame, the disabled state is canceled. 

Stopping high-voltage pulses in subframes which do not carry out sustain discharge eliminates useless power 
consumption, to thereby drive the PDP with less power. Since the total write operation is not carried out in these 
subframes, contrast is not deteriorated, and a quality image is displayed with high contrast even under low luminance. 

As explained above, the Figure 52 embodiment drives a display panel with use of separate addressing and sustain 
emission (discharge) periods to display a full color image with multiple intensity levels and adjust luminance in multiple 
levels. 

The embodiment of Figs. 52 and 53 decreases the luminance of the display panel without increasing reactive 
power and drives the display panel with low Dower depending on the luminance. If the present embodiment is applied 
for an AC PDP involving a total write operation, it improves contrast under low luminance. 

Further, to clarify the characteristics of a method of adjusting the luminance of an AC PDP embodying the present 
invention, some conventional methods (prior arts) of adjusting the luminance of AC PDP will be briefly described with 
reference to Figs. 54 to 61 mentioned below. 

Fig. 54 is a timing chart showing an example of a conventional method of driving a monochrome PDP that does 
not adjust luminance. 

In the figure, *W is a write cycle in which write discharge may be carried out, *S' is a sustain discharge cycle for 
turning ON cells that have been written during the write cycle W, and *S* is a sustain discharge cycle for turning ON 
cells that have been written during a write cycle in a preceding frame. 

Each frame involves a write discharge, a sustain discharge, and an erase discharge. When achieving the maximum 
luminance, the erase discharge is not carried out, and only a rewriting operation is carried out according to new data 
in a write cycle of the next frame. 

There are two methods to reduce the maximum luminance. One achieves a predetermined number of sustain 
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discharge cycles and then an erase discharge cycle by inserting an erase pulse, to stop -the sustain discharge. The 
other periodically removes sustain discharge cycles. 

Fig. 55 is a timing chart showing an example of the former method (the erase piKse inserting method), and Fig. 
56 shows drive waveforms of Fig. 55. 

In Fig. 55, the rewrite cycles W and sustain discharge cycles S are the same as those of Fig. 54. "E" is an erase 
discharge cycle for applying an erase pulse, and "e" is a sustain discharge cycle. In the cycle e, a cell is not turned 
ON (kept OFF) because it has been extinguished in a preceding erase cycle E. In Fig. 56, a write pulse (1) is applied 
to a Y-electrode to carry out write discharge in all ceils of a corresponding line. Selective erase pulses (2) and (3) are 
applied to the Y-electrode and A-electrodes. Cells selected by the pulse (3) are extinguished. The pulses (1 ) to (3) are 
applied during the cycle W. An erase pulse (4) is applied during the cycle E. 

According to this method, an emission period is equal to a sustain discharge period that starts with a write pulse 
and ends with an erase pulse. Namely, luminance is controllable depending on a position where the erase pulse is 
inserted after the write cycle. Fig. 57 is a timing chart showing an example of the latter method (the sustain discharge 
thinning method), and Fig. 53 shows drive waveforms of Fig. 57. 

In Fig. 57, cycles W and S are the same as those of Figs. 54 and 55. If a cycle for applying no sustain discharge 
pulses coincides with a cycle W, only a rewriting operation is carried out therein. In Fig. 5c,. pulses (1) to (3) are the 
same as those of Fig. 56. Sustain discharge pulses (4) are not applied in the "sustain discharge pulse removed* cycles 
shown in Fig. 57. 

If the intervals between such 'removed" cycles according to this method are eight cyices, the luminance is adjust- 
able in eight levels. 

The above two known methods are widely used for adjusting luminance in AC PDPs. 
Luminance adjustment and intensity levels will be explained. 

Fig. 59 is a timing chart showing a method of driving a POP, which adjusts luminance and displays a plurality 
to 16) of intensity levels. 

In the figure, cycles W and S are the same as these of Fig. 55. 

This method selects (addresses) two lines per drive cycle, so that It must apply two selective erase pulses per 
drive cycle. This means that there is no temporal margin for inserting an erase pulse, and therefore, sustain discharge 
pulses are removed to adjust luminance, luminance. f 

To maintain a ratio of intensity levels, intervals of removing sustain discharge pulses must be a divisor of the 
number of drive cycles in a subframe whose weight of luminance is minimum (LSB). For example, if 16 intensity levels 
are employed and if a frame comprises 430 drive cvcles (the frequency of a horizontal synchronous signal), a ratio of 
drive cycles of the subframes will be 1 :2:4;8. Namely, the subframes involve 32, 64, 128, and 256 drive cycles, respec- 
tively. In this 'case, luminance is adjustable in 32 levels because the minimum (LSB) subfield involves 32 cycles. 

For displaying an image with full colors, each color must involve 64 to 256 intensity levels. This is not achievabie 
by the conventional multiple addressing method of Fig. 59. Accordingly, the present applicant has proposed a panel 
driving method, which controls intensity levels with use of separate addressing and sustain emission (discharge) pe- 
riods (Japanese Unexamined Patent Publication (KOKAI) No. 4-195168). 

Fig. 60 is a timing chart showing this proposal, and Fig. 61 shows driving waveforms of the proposal. 

In Fig. 60, subframes SF1 to SF4 are temporally separated from one another over a full image plane. Each of the 
subframes involves an addressing period for rewriting display data and a sustain emission (discharge) period for car- 
rying out an emission display operation according to the rewritten display data. Reference marks N SF1 to N SF4 are the 
numbers of sustain discharge cycles carried out in the subframes SF1 to SF4, respectively. In this example, N SFl :N SF2 : 
N SF3 :N SF4 = 1:2:4:8. 

In Fig. 61 . a total write operation is carried out at first. Therefore, lines are sequentially selected one by one, and 
erase discharge is selectively carried out in cells not to be turned ON of the selected line according to display data. 
After the selective erase discharge is carried out in every line, sustain discharge is carried out. The numbers of sustain 
discharge cycles of the subframes differ from one another. If there are 256 intensity levels, a ratio of the sustain dis- 
charge cycles of the subframes will be 1:2:4:8:16:64:128. 

The number of sustain discharge cycles per frame is usually about 500. If the frequency of frames is 60 Hz, the 
frequency of sustain discharge cycles is 30 KHz. 

Instead of changing the numbers of sustain discharge cycles in the subframes to adjust luminance, there is a 
method of changing the level of an input signal (display data). Parallel display panels such as PDPs mostly employ 
digital control. Accordingly, an analog input signal (display data) is converted into a digital signal, which is supplied to 
a control circuit. In this case, luminance is adjustable by controlling the amplitude of the analog data just before the 
AD conversion. Alternatively, the digital data after the AD conversion may be multiplied by 0 to 100%, to control the 
level of the signal. 

In any case of the conventional methods for adjusting luminance as shown in Figs. 54 to 61 , a function that lumi- 
nance of each subframe can be controlled substantially linearly is not provided, utilizing the wall charges accumulated 
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over addressing electrodes. Therefore, in the conventional method not utilizing a process of accumulating wall charges 
in advance of selective write discharge, it is difficult for luminance to be accurately adjusted. 

In the case where the adjusting of luminance with multiple intensity levels is carried out, if each color invokes 256 
intensity levels, 16.76 million colors will be displayable. It is said that human eyes discriminate 10 million colors in the 
best environment. This is why a high-definition television needs 256 intensity levels. 125 intensity levels are insufficient 
because they provide only 2 million colors. 

When luminance is lowered, it is not necessary to provide 16.76 million colors (= 256 intensity levels), because 
the discrimination capacity of human eyes is far less than 10 million colors under the low luminance. 

Taking this into account, 1 28 intensity levels will be sufficient under 50% luminance with respect to the 256 intensity 
levels for the maximum luminance. If the luminance is far lower, for example 10% of the maximum luminance, 16 
intensity levels (= 4096 colors), will do. 

These facts provide an idea of controlling luminance in multiple levels. 

As explained above, in an embodiment of the present invention, it is possible for the wall charges that work effec- 
tively on a selective write discharqe to be accumulated over the address electrode before the selective write discharge 
is executed in a display panel such as an AC PDR Therefore, the voltage of addressing pulse can be reduced and a 
write error in displaying data due to an erase error can be prevented. As a means for realizing process of accumulating 
wall charges, a write discharge for all cells and a erase discharge for all cells are executed. 

Further, an embodiment of the present invention carries out a write discharge and then an erase discharge in all 
cells of a selected display line, to equalize these cells before writing display data thereto. A sequential line driving 
method embodying the present invention can therefore prevent a write error in displaying data and can display a quality 
image. 

Further, one embodiment of the present invention carries out the write discharge and then the erase discharge in 
all cells of selected plural display lines, to equalize these cells before writing display data thereto. A sequential multiple 
line driving method embodying to the present invention can therefore prevent a write error and can display a quality 
image. * 

Further, another embodiment of the present invention carries out the write discharge and then the erase discharge 
in all ceils of all display lines, to equalize these cells before writing display data thereto. A separately addressing and 
sustain discharging methoa embodying the present invention can therefore prevent a write error and can display a 
quality image. 

Further, another embodiment of the present invention carries out the write discharge and then the erase discharge 
in all cells of all display lines, to equalize these cells before writing display data thereto. A separately addressing and 
susiain-discharging method embodying the invention can therefore prevent a write error and can display a qaulity 
image. This embodiment sequentially selects the display lines one by one, carries out write discharge in ceils to be 
turned ON of the selected display line with use of the Y and addressing electrodes, to thereby write display data to the 
selected display line, and immediately applies a sustain discharge pulse to the X electrode, to carry out the sustain 
discharge for stabilizing wall charges and maintaining the stabilized wall charges up to a sustain discharge period. 

Further, another embodiment of the present invention groups the display lines into a plurality of blocks and connects 
X electrodes together in each of the blocks. This PDP is driven by, for example, a driving method embodying the present 
invention, to avoid a write error, display a quality image, and stabilize wall charges up to a sustain discharge period. 
Such an arrangement into blocks helps in reducing the power consumption of sustain discharge pulses for stabilizing 
wall charge during an addressing period. In particular, in such a block arrangement, during an addressing period in 
which display data are written, sustain discharge pulses for stabilizing wall charges are applied only to the X electrode 
of the block that includes a display line to which the display data is written but not to the X electrodes of blocks that do 
not include the display line to which the data is written. 

Further, another embodiment of the present invention sets a voltage applied to the second electrodes of unselected 
lines to be lower than the potential of a sustain discharge pulse, or equal to an addressing voltage, to thereby decrease 
an effective voltage applied to a discharge space between adjacent Y electrodes lower than a discharge start voltage 
and avoid abnormal discharge between the adjacent Y electrodes. 

Further, in an embodiment intended to permit adjustment of luminance, the present invention can drive a display 
panel with use of separate addressing and sustain discharge periods to display a full color image with multiple intensity 
levels and to adjust luminance in multiple levels with high accuracy. 

The above arrangement increases or decreases the numbers of sustain emission operations in the respective 
subf rames at the same ratio, to digitally control in multiple levels, the luminance of a display plane involving, for example, 
54 to 256 intensity levels, to thereby realize a display comparable to a CRT. 

Further, the latter embodiment may additionally employ means for stopping original operations (for example, high- 
voltage pulse applying operations) in subframes that do not require sustain discharge, to eliminate wasteful power 
consumption. Therefore, it becomes possible to drive the display unit with desirably low power, by means of the effect 
of accumulating the wall charges. Further, in a subframe in which no sustain discharge is executed, a write discharge 
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Claims 



i ^mnrisina a first substrate (9), at least one display line [7^ 0QO \ 75 v100 o)< the 

A method of driving a display panel comprising a first suMraia ^ disoosed in parallel with one another on 
or each display line having respects first and second •"T^^^ ^SSST«i?rplumlily of third electrodes 

Lses over the said first and second electrodes (2. 3k) of the d.splay l.ne concerned, 

h which method a select wr»e discharge operation is ^^^t^^^^ 
ation discharges are brought about ,n those cells ofthe rtrtd*J» sustained 

data as being ON ce.te, followed by a • U ^*^^°^J^ by the ON cel.s dunng the 
in the ON cells so that, utilising a memory function of the cells, ngni is 

sustain discharge display operation; oneration out on the selected display line, before the 

tne method further including an erase t d,schar ^.° pe ^'3^ is ° c l%es are prevented in all cells of the 
said selects write discharge operation ^^^^^^ app „ed to the first and second 
selected display line using an erase pulse (38, 44, 46, 49, 50, 60, B4. »*j pp 

electrodes; 

cha-ac.er.ed^amern.^,,^ 

dispia, line Pe.ore ffie said erase discharge =P«m in «h* «h „. oroo9 „ W 
eirn.r cne C «,. M and second ^Zo^SL. - • la »~" S ' *° 

discharge operation. 

• 4u ^-.e^iav/ nanel has a oluraiitv of such display lines (7<, to 7 1000 ). 

3 10 oo) o' whict1 dis P ,av lineS are inde P endent 0<- 000 an0th6r: 

the method comprising: carrvinq out such a total write discharge 

sequentially selecting said display lines 17, to 7«mjJo~^ electrodes (2. 3). carrying out such an erase 
operation on the selected display line us.ng the first and second { , / a sajd second 

discharge operation on the selected display »"• * ^JX^ ^ "Ji^-d *p* line, and 
or said firs, electrode of that i.ne so as to P™^*^^^ disptey m. ,o turn on the designated 
carrying out such a se.ectrve write (34) thereby to write said disp.ay data ,0 said 

ON cells of that line using the said second and third electrodes (3. me y 

selected display line. 

• >. j -i —io„ nonai has a Dlurality of such display lines (7, to 7 1000 ), 
4. A method as claimed in claim 2. wherem the said dsplay ^^^ respec ^ sec ond electrodes (3) of 
the respective first electrodes (2) of wh.ch are all connected together and the p 
which display lines are independent of one another, 

r.™e^ 
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* r (49, 50) to said second or said first electrode of each said selected display line so as to prevent discharges 
in all cells of the select display lines, and carrying out such a selective write discharge operation on the said 
selected display lines to turn on the designated ON cells of each said selected display line using the said 
second and third electrodes (3, 4), thereby to write said display data to said selected display lines. 

5. A method as claimed in ciaim 2, wherein the said display panel has a plurality of such display lines (7, to 7 1000 ), 
the respective first electrodes (2) of which are all connected together and the respective second electrodes (3) of 
which display lines are independent of one another, 

the method comprising: 

carrying out such a total write discharge operation on all of the display lines of the panel to bring about dis- 
charges in all cells of all display lines using the said first and second electrodes (2. 3). carrying out such an 
erase discharge operation on every display line by applying such an erase pulse (60; 84; 92) to said second 
or to said first electrode (2. 3) of every display line so as to prevent discharges in alt cells of all the display lines, 
sequentially selecting the display lines one by one, carrying out such a selective write discharge operation on 
the selected display line to turn on the designated ON cells of that line using the said second and third elec- 
trodes (3, 4), thereby to write said display data to said selected display line, and 

after the display data are so written to all of the display lines, carrying out such a sustain discharge display 
operation on all of said display lines, to sustain discharges in the designated ON cells of all said display lines, 
using said first and second electrodes (2, 3). 

5. A method as claimed in claim 5, wherein, after the said selective write discharge operation is performed on each 
selected display line in turn, a sustain discharge pulse (65; S7) is applied immediately to said first electrode (2) so 
as to perform a sustain discharge stabilising operation for stabilising wall charges in the cells of the selected line 
concerned. 

*• 

7. A method as claimed in claim 2. wherein the said display panel has a plurality of such display lines (75, to 75 1000 ), 
which display lines are grouped into a plurality of blocks (76-, to 76 4 ), the respective first electrodes (70, to 70 4 ) 
of the lines of each block al! being connected together and the respective second electrodes (71, to 71 1000 ) of the 
lines of each block being independent of one another, 

the method comprising: 

carrying out such a total write discharge operation on all of the said display lines to bring about discharges in 
al! display lines using said first and second electrodes, carrying out such an erase discharge operation on 
every display line by applying such an erase pulse (64) to said second or said first electrode (71) of every 
display line so as to prevent discharges in all cells of all of the display lines, 

sequentially selecting the display lines one by one, carrying out such a selective write discharge operation on 
the said selected display line to turn on the designated ON cells of that display line using the said second and 
third electrodes (71 , 72), thereby to write said display data to the said selected display line, immediately ap- 
plying a sustain discharge pulse (67) to the said first electrode (70) of the block that includes . the selected 
display line so as to carry out a sustain discharge stabilising operation for stabilising wall charges in the celts 
of the selected display line, and 

after the display data are so written to all of the display lines, carrying out such a sustain discharge display 
operation on all of the said display lines, to sustain discharges in the designated ON cells of all said display 
lines, using said first and said second electrodes (70, 71). 

A method as claimed in any one of claims 3 to 7, wherein a further sustain discharge operation is carried out 
between the total write discharge and erase discharge operations. 

A method as claimed in claim 2, wherein the display panel has a plurality of such display lines, the respective 
second electrodes (Y, to Y N ) of which are sequentially selected and driven line by line, and the respective first 
electrodes (X) of which are driven by a single driver circuit, the first and second electrodes being arranged so that 
the respective second electrodes (Y,, Y 2 ; Y 3 , Y 4 ,.„) of two successive display fines lie between the respective first 
electrodes (X) of those two lines, the method comprising: 

applying to the said second electrodes of unselected display lines a voltage (V y ) that is lower than the potential 
of a sustain discharge pulse (V s ) applied to the said second electrodes when the said sustain discharge display 
operation is being performed, or that is equal to an addressing voltage (V a ) applied to the said third electrodes (A, 
to A M ) when the said selective write discharge operation is being performed. 
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10. A method as claimed in any one of claims 3 to 8, wherein a further erase discharge operation- is carried out using 
the said first and second electrodes, just before the said total write discharge operation is executed. 

11. A method as claimed in ciaim 8, wherein the said further sustain discharge operation is carried out by applying a 
narrow pulse (37; 48; 59; 83; 91), such that subsequent discharges are not prevented, immediately after the said 
total write discharge operation is executed. 

12. A method as claimed in ciaim 1 or 2, wherein a frame used to write the display data of an entire image is made 
up of a succession of individual subframes (SF1 to SF3), each of which sub-frames provides a different luminance 
and includes an addressing period (Ta), in which such selective write discharge operations are performed to rewrite 
such display data, and also includes a sustain emission period (Td) in which such sustain discharge display op- 
erations are performed to display the rewritten display data, there being a plurality of sustain emission cycles in 
the sustain emission period of each subframe and the addressing and sustain emission periods of one subframe 
being temporaraliy separated from those of the next subframe, and the total number of sustain discharge cycles 
performed on each display cell in each frame being adjustable to provide the cells with a set of different possible 
intensity levels and to enable adjustment of luminance of said image, 

wherein the numbers (N SF1 to N SF8 ) of sustain emission cycles in the respective subframes are increased 
or decreased to control the luminance of the image, the ratios (N SFl : N SF2 : N SF3 : N SF4 : N SF5 : N SFS : N SF7 : N SFa ) 
of the numbers of sustain discharge cycles in the different subframes being kept unchanged. 

13. A method as claimed in claim 12, wherein the subframes (SF1 to SF3) are ranked according to the amount of 
luminance they provide and the number of sustain emission cycles of a given subframe is determined in depend- 
ence upon the number of sustain emission cycles of the subframe of rank one higher than that of the said given 
subframe, 

the number (N SF1 ) of sustain emission cycles of the high est -ran king subframe (SFl) being determined at 
first, and the number of (N SF2 ) sustain emission cycles of the second-highest-ranking subframe (SF2) is then 
determined in dependence upon the determined number (N SF1 ) of cycles in the said highest-ranking subframe, 
and so on for all the lower-ranking subframes (SF3-SFS). 

14. A method as claimed in claim 13, wherein the number of sustain emission cycles of the said given subframe is set 
to be half that of the said subframe of rank one higher than that of the said given subframe. 

15. A method as claimed in claim 14, wherein fractions, if any, are rounded up or discarded when halving the number 
of sustain emission cycles of the said subframe of rank one higher than that of the said given subframe. 

16. Display apparatus including: 

a display panel comprising a first substrate (9), at least one display line (7, to 7 1000 ; 75., to 75 1000 ), the or each 
display line having respective first and second electrodes (2. 3k) disposed in parallel with one another on the 
said first substrate (9), a second substrate (8) facing the said first substrate, and a plurality of third electrodes 
(4k) disposed on the said second substrate (B) and extending orthogonally to the said first and second elec- 
trodes (2. 3k), the or each display line having display ceils at respective locations at which one of the first 
electrodes (4k) crosses over the said first and second electrodes (2, 3k) of the display line concerned; 
driving means (14 to 17) connected to the said first, second and third electrodes (2, 3k, 4k) of the display panel 
and operable to apply thereto a plurality of driving voltage pulses; and 

control means (1 8) connected to the said driving means (1 4 to 17) for controlling such application of the driving 
voltage pulses to the display panel such that in use of the display apparatus a selective write discharge oper- 
ation is performed on a selected display line, in which operation discharges are brought about in those cells 
of the selected display line that are designated by display data as being ON cells, followed by a sustain dis- 
charge display operation in which discharges are sustained in the ON cells so that, utilising a memory function 
of the cells, light is emitted by the ON cells during the sustain discharge operation, and such that an erase 
discharge operation is performed on the selected display line, before the said selective write discharge oper- 
ation, in which an erase pulse is applied to the said first and second electrodes of the selected display line so 
as to prevent subsequent discharges in all cells of the selected line; 

characterised in that the said control means (1 B) are also operative to cause a total write discharge operation 
to be performed on the selected display line before the said erase discharge operation, in which total write discharge 
operation the control means cause address signals to be applied to either one of the said first and second electrodes 
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and taTthe said third electrodes to address all cells of the said selected display line and also cause a write pulse 
to be applied to the first and second electrodes to bring about discharges in all cells of the selected display line, 
so that the total write discharge and erase operations serve to facilitate accumulation of wall charges over the third 
electrodes of the ceils of the selected display line in advance of the said selective write discharge operation, which 
• wall charges promote effective discharge in the designated ON cells during that selective write discharge operation. 

17. Apparatus as claimed in claim 16, wherein the said display panel is an alternating current plasma display panel in 
which the said memory function is realised by wall charges accumulated by means of the said selective wnte 
discharge operation. 

18. Apparatus as claimed in claim 17, wherein the said control means (16) are operative to control the said driving 
means (14-17) to sequentially select the display lines one by one, to apply such a write pulse (36) to the said first 
and second electrodes so that such a total write discharge operation is carried out on the selected display line to 
bring about discharges in all cells of that line, to apply such an erase pulse (38; 44; 46) to the said second or the 
said first electrode of the said selected display line so that such an erase discharge operation is carried out on that 
line to prevent discharges in all cells of the selected display line, and to apply further write pulses (39, 40) selectively 
to the second and third electrodes of the selected display line to carry out such a write discharge operation on the 
said selected display line so that the designated ON cells of the line are turned on, thereby to write said display 
data to the said selected display fine. 

19. Apparatus as claimed in claim 17, wherein the said control means (18) are operative to control the driving means 
(14-17) to sequentially select a plurality of the display lines (7M, 7N), to apply such a write pulse (47) tolhe-said 
first and second electrodes so that such a total write discharge operation is carried out on the selected display 
lines (7M, 7N) to bring about discharges in all cells of those lines, to apply such an erase pulse (49, 50) to the said 
second or the said first electrode of each said selected display line so that such an erase discharge operation is 
carried out on those lines to prevent discharges in all ceils of the selected display lines, and to apply further write 
pulses (51-54) selectively to the second and third electrodes of the selected display lines to carry out such a 
selective write discharge operation on those lines so that the designated ON cells thereof are turned on, thereby 
to write said display data to said selected display lines. 

20. Apparatus as claimed in claim 1S or 19, wherein the said control means (IS) are operative to control the driving 
means (14 to 17) such that a sustain pulse (37; 48) is applied between the said total write discharge and erase 
discharge operations. 

21. Apparatus as claimed in claim 17, wherein the said display panel comprises an insulation layer (12; 313), which 
in each display cell separates the third electrode (4*; 310) from a discharge space (311 ) formed between the third 
electrode (4 V ; 310) and the said first and second electrodes (2, 3k; X,Y), so that said wall charges can be accu- 
mulated on the said insulation layer (12; 313). 

22. Apparatus as claimed in claim 16 or 1 7, wherein a frame used to write the display data of an entire image is made 
up of a succession of individual subframes (SF1 to SF8), each of which subframes provides a different luminance 
and includes an addressing period (Ta), in which such selective write discharge operations are performed to rewrite 
such display data, and a sustain emission period (Td), in which such sustain discharge display operations are 
performed to display the rewritten display data, there being a plurality of sustain emission cycles in the sustain 
emission period (Td) of each subframe and the addressing and sustain emission periods (Ta, Td) of one subframe 
being temporally separated from those of the next subframe, and the total number of sustain emission cycles 
performed on each display cell in each frame being adjustable to provide the cells with a set of different possible 
intensity levels and to enable adjustment of luminance of said image, the numbers (N SF1 to N SF8 ) of sustain emis- 
sion cycles in the respective subframes being increased or decreased to control the luminance of said image whilst 
the ratios (N SFl ; N SF2 : N SF3 : N SF4 : N SFS : N SF6 : N SF7 : N SF8 ) of the numbers of sustain emission cycles in the 
different subframes are kept unchanged, and the subframes being ranked according to the amount of luminance 
they provide; 

the apparatus further comprising: 

first means (111 to 113) for determining the number (N SF1 ) of sustain emission cycles of the highest-ranking 
subframe (SF1); and 

second means (115) for determining, in dependence upon the said number (N SF1 ) determined by the first 
means, the number (N SF2 ) of sustain emission cycles of the next-highest-ranking subframe (SF2). 
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23 Aooaratus as claimed in claim 22. further comprising means (120. 121 ) for preventirfgpperations'frcm being carried 
' out in a subframe. if the result ot the determinations by the first and second means (111 to 113. 11.S) >s that the 
number of sustain emission cycles of the subframe concerned is zero. 

24. Apparatus as claimed in claim 23, further comprising: 

means (114) for holding data according to which the number of sustain emission cycles of the next subframe 

is determined; . , . , . . 

means (116) for counting the number of sustain emission cycles earned out m the present subframe. 
mTns (117) for comparing the count value of the counting means (116) wrth the data held by .he holo.ng 

meSs oiaiJSffor providing an instruction to startthe next subframe if the comparison means (117) indicates 
agreement between the said count value and the held data. 

Aooaratus as claimed in claim 22. 23 or24. wherein the saidfirst means(111 to 113) has means (111) for optionally 
setting the number (N SF1 ) of sustain emission cycles of the highest-ranking subframes. . 

26 Apparatus as cfcimed in claim 17, wherein the dis P .ay lines (75, to 75 1000 ) are grouped into a P^^tl 
(76, to 760. the respective first electrodes (70, to 70 4 ) of the fines of each block all be.ng connected tq^rnd 
he respective second electrodes (71 , to 71 1M o> of the lines of each block be.ng .ndependent of one another. 
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Patentanspruche 

1 Vertahren zum Treiben einer Anzeigetafel. mit einem ersten Substrat (9), wenigstens einer Anzeigezeile {7,.^; 
' 7?, 1) wooei die Oder jede Anzeigezei.e jeweilige erste und zweitetE.ektroden (2. 3k) besitzt. d.e auf dem ers en 
^ubsuat (S^zueinander parallel vertaufend angeordnet sind, einem zweiten Substrat (6) wetehes dem ersten 
lubs a gegenLriiegt, und mit einer V.e.zahl von dritten Eiektroden (4), die auf dem zwe.ten Substrat (8) ange- 
ordne sind und sich orthogona. zu den ersten und zweiten Eiektroden (2. 3k) erstreckea *° 
Anz-oeTeiie Anzeioeze.len an jeweiligen Ste.len aufweist. bei denen eine der dntten Eiektroden (4k) d.e ersten 
und zwe.ten Eiektroden (2, 3k) der in Betracht stehenden Anzeigeze.le kreuzt. 

oemaB welchem Verfahren eine selektrve Schreib-Entladungsoperation an einer ausgewahlten An»i9"^ 
SSa.fOhrt wird. bei we.cher Operation in solchen Zellen der ausgewahKen Anze.geze.le = nt,adungen h , 
vorgebracht werden, die durch Anzeigedaten als EIN-Zellen bezeichnet s.nd. gefolgt von e.ner Ausha.te-::nt- 
ladung A^zeigeoperation. bei der die Enttedungsvorgange der EIN-Ze.len in solcherWe.se ausgenaUen wer- 
So darter Ve^endung einer Speicherfunktion der Zel.en Licht durch die EIN-Ze„en wahrend der Aus- 

^ " wird, und zwar vor der se,ektiven Schreib-Ent.adungsoperation, wobe, nach BtUW^nj 
alien Ze.len der ausgewahlten Anzeigezeile unter Verwendung e,nes Losch.rnpu.ses (38, 44, 46. 49. 50. 60. 
64; 92) verhindert werden, der an die ersten und zweiten Eiektroden angelegt w.rd, 

dadurch oekennzelchnet. daB das Vertahren femer eine Gesamt-Schreibentladungsoperation enthalt, die 
an d.r1S£lS-g«i. vor der Losch-Entladungsoperation ausgefuhrt wiro, bei welcher Operat.on a e 
S£ Z«Iton Zeile unter Verwendung der ersten und zweiten E.ektroden und der genannten 
dr en E LrcX^dressiert werden und in a.len Zellen der Zeile unter Verwendung e.nes Schre.b.mpulses 
37 47 ST 90 97) Entladungen hervorgebracht werden. welcher Schreibimpu.s an d.e ersten und zwe.ten 

"d"g "den bezeichneten EIN-Zellen wahrend dieser selektrven Schreibentfcdungsoperat.on fordern. 

dungsoperation angesammett haben. 
3. Vertahren nach Anspruch 2, bei dem die Anzeigetafel eine V.efcahl solcher Anzeigezeilen (7, bis 7 1000 ) aufwe.t. 
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deren'jeweilige erste Eiektroden (2) aile zusarnmengeschaltet sind und wobei die jeweiiigen zweiten Eiektroden 
(3 1 bis ^oqo) der Anzeigezeilen voneinander unabhangig sind, 

wobei das Verfahren aufweist 

sequentieiles Auswahlen der Anzeigezeilen (7 1 bis 7 1000 ) eine um die andere, Durchfuhren solch einer Ge- 
samt-Schreibentladungsoperation an der ausgewahiten Anzeigezeiie unter Verwendung der ersten und zwei- 
ten Eiektroden (2, 3), Durchfuhren solch einer Loschentladungsoperation an der ausgewahiten Anzeigezeiie 
durch Anlegen solch eines Loschimpulses (38; 44; 46) an die zweite Oder die erste Elektrode dieser Zeile. um 
Entladungen in alien Zellen dieser ausgewahiten Anzeigezeiie zu verhindem, und Ausfuhren solch einer se- 
lektiven Schreibentiadungsoperation an der ausgewahiten Anzeigezeiie, um die bezeichneten EIN-Zellen die- 
ser Zeile einzuschalten unter Verwendung der zweiten unddritten Eiektroden (3, 4), um dadurch Anzeigedaten 
in die ausgewahlte Anzeigezeiie zu schreiben. 

Verfahren nach Anspruch 2, bei dem die Anzeigetafel eine Vielzahl solcher Anzeigezeilen (7, bis 7 1000 ) aufweist. 
deren jeweilige erste Eiektroden (2) alle zusammengeschaltet sind und die jeweiiigen zweiten Eiektroden (3) der 
Anzeigezeilen voneinander unabhangig sind, 

wobei das Verfahren umfaGt: 

sequentieiles Wahien einer vlelzahl (7M, 7N) der Anzeigezeilen, Durchfuhren einer Gesamt-Schreibentla- 
dungsoperation an den ausgewahiten Anzeigezeilen, um in alien Zellen solcher ausgewahlter Zeiien Entla- 
dungen hervorzubringen unter Verwendung der ersten und zweiten Eiektroden (2, 3), Durchfuhren solch einer 
Loschentladungsoperation durch Anlegen eines Loschimpulses (49, 50) an die zweite oder die erste Elektrode 
von jeder der ausgewahiten Anzeigezeilen, um in alien Zellen der ausgewahiten Anzeigezeilen Entladungen 
zu verhindem, und Durchfuhren solch einer selektiven Schreibentiadungsoperation an den genannten aus- 
gewahiten Anzeigezeilen, um die bezeichneten EIN-Zellen jeder ausgewahiten Anzeigezeiie einzuschalten 
unter Verwendung der zweiten und drrtten Eiektroden (3, 4), um dadurch die Anzeigedaten in die ausgewahiten 
Anzeigezeilen zu schreiben. 

Verfahren nach Anspruch 2, bei dem die Anzeigetafel eine vlelzahl solcher Anzeigezeilen (7^ bis 7 1000 ) aufweist, 
die jeweiiigen ersten Eiektroden (2) derselben alle zusammengeschaltet sind und die jeweiiigen zweiten Eiektroden 
(3) derselben Anzeigezeilen voneinander unabhangig sind, 

wobei das Verfahren umfaGt: 

Durchfuhren solch einer Gesamt-Schreibentladungsoperation an alien Anzeigezeilen der Tafel. um Entladun- 
gen in alien Zellen von alien Anzeigezeilen unter Verwendung der ersten und zweiten Eiektroden (2. 3) her- 
vorzubringen, Ausfuhren solch einer Loschentladungsoperation an jeder Anzeigezeiie durch Anlegen solch 
eines Loschimpulses (60; B4; 92) an die zweite oder die erste Elektrode (2, 3) von jeder Anzeigezeiie, um 
Entladungen in alien Zellen von alien den Anzeigezeilen zu verhindem, 

sequentieiles Auswahlen der Anzeigezeilen eine nach der anderen, Durchfuhren solch einer selektiven 
Schreib-entladungsoperation an der ausgewahiten Anzeigezeiie, um die bezeichneten EIN-Zellen von dieser 
Zeile unter Verwendung der zweiten und dritten Eiektroden (3, 4) einzuschalten, um dadurch die Anzeigedaten 
in die ausgewahlte Anzeigezeiie zu schreiben, und 

nachdem die Anzeigedaten in alle die Anzeigezeilen eingeschrieben sind, Durchfuhren einer solchen Aushal- 
te-Entladungsanzeigeoperation an alien den Anzeigezeilen, um Entladungen in den bezeichneten EIN-Zellen 
von alien den Anzeigezeilen auszuhalten unter Verwendung der ersten und zweiten Eiektroden (2, 3). 

Verfahren nach Anspruch 5, bei dem, nachdem die selektive Schreibentiadungsoperation an jeder ausgewahiten 
Anzeigezeiie seinerseits ausgefuhrt ist, ein Aushalte-Entladungsimpuls (65; 87) unmittelbar an die erste Elektrode 
(2) angelegt wird, um eine Aushalte-Entladungs-Stabilisierungsoperation zum Stabiiisieren der Wandladungen in 
den Zeiien der in Betracht stehenden ausgewahiten Zeile durchzufuhren. 

Verfahren nach Anspruch 2. bei dem die Anzeigetafel eine Vielzahl solcher Anzeigezeilen (75^ bis 75 1000 ) aufweist, 
wobei die Anzeigezeilen in eine Vielzahl von Blocken (76 1 bis 76 4 ) gruppiert sind, wobei die jeweils ersten Eiek- 
troden (70 1 bis 70 4 ) der Zeiien jedes Blocks alle zusammengeschaltet sind und die jeweils zweiten Eiektroden 
(71 t bis 71 1000 ) der Zeiien jedes Blocks voneinander unabhangig sind, 

wobei das Verfahren aufweist 

Durchfuhren solch einer Gesamt-Schreibentladungsoperation an alien den Anzeigezeilen, um Entladungen 
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in alien Anzeigezeiien unter Verwendung der ersten und zwerten Elektroden hervorzubringen. Durchfuhren 
soich einer Loschentladungsoperation an jeder Anzeigezeiie durch Anlegen solch eines Loschimpulses (84) 
an die zweite Oder die erste Eiektrcde (71) von jeder Anzeigezeiie. urn in alien Zeilen von alien Anzeigezeiien 
Entladungen zu verhindem, 

5 sequentielies Auswahlen der Anzeigezeiien eine um die andere. Durchf uhren solch einer selektiven Schreib- 

entiadungsoperalion an der ausgewahtten Anzeigezeiie, um die bezeichneten EIN-Zeflen von dieser Anzei- 
gezeiie unter Verwendung der zweiten und dritten Eiektroden (71, 72) einzuschalten. um dadurch Anzeige- 
daten in die ausgewanfte Anzeigezeiie einzuschreiben, unmittelbares Anlegen eines Aushalte-Entladungsim- 
pulses (87) an die erste Elektrode (70) des Blocks, welcher die ausgewahlte Anzeigezeiie enthatt, um so eine 

10 Aushalte-Enttadungs-Stabiiisierungsoperation durchzufuhren, um Wandladungen in den Zeilen der ausge- 

wahlten Zeiie zu stabilisieren, und 

nachdem die Anzeigedaten in aile die Anzeigezeiien etngeschrieben wurden. Durchfuhren solch einer Aus- 
halte-Entladungs-Anzeigeoperation an alien Zeilen der Anzeigezeiien, um die Entladungen in den bezeich- 
neten EIN-Zellen von alien Anzeigezeiien auszuhalten unter Verwendung der ersten und zweiten Elektroden 
is (70,71). 

B. Verfahren nach irgendeinem der Anspruche 3 bis 7, bei dem eine weitere Aushalte-Entladungsoperation zwischen 
den Gesamt-Schreibentladungs- und -Loschentladungsoperationen durchgefuhrt wird. 

20 9. Verfahren nach Anspruch 2, bei dem die Anzeigetafe! eine vleizahl solcher Anzeigezeiien aufweist, deren jeweiiige 
zweite Elektroden (Y, bis Y N ) sequentiell ausgewahlt und angetrieben werden, und zwar Zeile um Zeile, und deren 
jeweiiige erste Elektroden (X) durch eine einzeine Treiberschattung getrieben werden, wobei die ersten und zwei- 
ten Elektroden so angeordnet sind, daG die jeweiligen zweiten Elektroden (Y v Y 2 ; Y 3 , Y 4 , ...) von zwei aufeinan- 
derfoigenden Anzeigezeiien zwischen den jeweiiigen ersten Elektroden (X) solcher zwei Zeilen gelegen sind. wobei 

2$ das Verfahren aufweist: 

Anlegen einer Spannung (V y ) an die zweiten Elektroden der ritcht gewahtten Anzeigezeiien, weiche Span- 
nung niedriger ist als das Potential eines Aushalte-Entladungsimpulses (V s ), der an die zweiten Elektroden ange- 
leot wird, wenn die Aushalte-Entladungs-Anzeigeoperation durchgefuhrt wird, Oder die gleich ist einer Adressie-r 
rungsspannung (V a ), weiche an die drrtten Elektroden (A n bis A M ) angelegt wird. wenn die selektive Schreibent- 

30 ladungsoperation durchgefuhrt wird. 

10. Verfahren nach irgendeinem der Anspruche 3 bis 6, bei dem eine weitere Loschentladungsoperation umer Ver- 
' wendung der ersten und zwerten Elektroden durchgefuhrt wire, und zwar unmittelbar bevor die Gesamt-Schreib- 

enttadungsoperation ausgefuhrt wird. 

35 

11. Verfahren nach Anspruch 8, bei dem die genannte weitere Aushalte-Entladungsoperation durch Anlegen eines 
schmalen Impulses (37; 48; 59; 83; 91) in solcher Weise ausgefuhrt wird, daG nachfolgende Entladungen nicht 
verhindert werden, unmrttelbar nachdem die Gesamt-Schreibentladungsoperation ausgefuhrt ist. 

40 12. Verfahren nach Anspruch 1 oder 2. bei dem ein Bild, welches zum Schreiben der Anzeigedaten eines gesamten 
Bildes verwendet wird, aus einer Aufeinanderfolge von einzelnen Teilbildern (SF1 bis SF3) zusammengestellt ist. 
wobei jedes der Teilbilder eine unterschiedliche Luminanz vorsieht und eine Adressierungsperiode (Ta) enthalt. in 
welcher solche selektiven Schreibentladungsoperationen durchgefuhrt werden, um soiche Anzeigedaten wieder 
zu schreiben, und auch eine Aushalte-Emissionsperiode (Td) enthalt, in welcher solche Aushalte-Entladungs- 

45 Anzeigeoperationen ausgefuhrt werden, um die wieder geschriebenen Anzeigedaten darzustellen, so da6 eine 

Vielzahl von Aushatte-Emissionszykien in der Aushalte-Emissionsperiode von jedem Teilbild vorhanden ist und 
die Adressierungs- und Aushatte-Emissionsperioden von einem Teilbild zeitweise von denjenigen des nachsten 
Teilbildes getrennt sind, und wobei die Gesamtzahl der Aushalte-Entladungszyklen, die an jeder Anzeigezeiie in 
jedem Teilbild durchgefuhrt werden, einstellbar ist. um die Zeilen mit einem Satz von unterschiedlichen moglichen 

so intensitatswerten zu versehen und um die Einstellung der Luminanz des Bildes zu ermoglichen, 

wobei die Zahlen (N SF1 bis N SFQ ) der Aushalte-Emissionszyklen in den jeweiligen Teilbildern erhoht oder 
vermindert werden. um die Luminanz des Bildes zu steuern, wobei die Verhaftnisse (Ngp,: N SF2 : N SF3 : N SF4 : N SF5 : 
NsF6 ; n SF7 : N SFa ) der Zahlen der Aushalte-Entladungszyklen in den verschiedenen leilbildern unverandert ge- 
halten wird. 

5 ' 13 Verfahren nach Anspruch 12. bei dem die Teilbilder (SP1 bis SF3) in Einklang mit dem AusmaG der Luminanz. die 
sie vorsehen in eine Rangordnung gebracht sind und die Zahl der Aushalte-Emissionszyklen eines gegebenen 
Teilbildes in Abhangigkeit von der Zahl der Aushalte-Emissionszyklen des Teilbildes des Ranges, der um Ems 
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hoher liegt als das gegebene Teilbild, bestimmt wird, 

die Zahl (N SF1 ) der Aushaite-Emissionszykien des hochstrangigen Teiisfaildes (SF1) zuerst bestimmt wird 
und die Zahl von (N SF2 ) Aushatte-Emissionszyklen des zwetthochstrangigen Teiibiides (SF2) dann in Abhangigkeit 
von der bestimmten Zahl (N SF1 ) der Zyklen in dem hochstrangigen Teilbild bestimmt wird usw. fur alle die nieder- 
rangigeren Teilbilder (Sr 3-SF3). 

14. Verfahren nach Anspruch 13, bei dem die Zahl der Aushaite-Emissionszykien der gegebenen Teilbiider auf die 
Halfte derjenigen des Teiibiides eingesteltt wird, welches eine um Etns hohere Rangordnung hat als das gegebene 
Teilbild. 

15. Verfahren nach Anspruch 14, bei dem Bruchteile, wenn sie vorhanden sind, aufgerundet werden oder unbeachtet 
gelassen werden, wenn die Zahl der Aushaite-Emissionszykien des Teiibiides halbiert wird, welches um Eins hoher 
in der Rangordnung steht als diejenige des gegebenen Teiibiides. 

16. Anzeigevorrichtung mit: 

einer Anzeigetafei mit einem ersten Substrat (9), wenigstens einer Anzeigezeiie (7 n bis 7 1000 ; 75-j bis 75 1000 ), 
wobei die Oder jede Anzeigezeiie jeweils erste und zweite Eiektroden (2, 3k) aufweist, die auf dem ersten 
Substrat (9) zueinander parallel veriaufend angeordnet sind, einem zweiten Substrat (S), welches dem ersten 
Substrat gegenuberiiegt, und einer Vielzahl von dritten Eiektroden (4k), die auf dem zweiten Substrat (6) an- 
geordnet sind und sich orthogonal zu den ersten und zweiten Eiektroden (2, 3k) erstrecken, wobei die oder 
jede Anzeigezeiie Anzeigezellen an jeweiligen Stellen aufweist, an denen eine der ersten Eiektroden (4k) die 
ersten und zweiten Eiektroden (2, 3k) der in Betracht stehenden Anzeigezeiie kreuzt; 
einer Treibereinrichtung (14 bis 17), die mit den ersten, zweiten und drrtten Eiektroden (2, 3k, 4k) der Anzei- 
getafei verbunden ist und derart betreibbar ist, um an diese eine Vielzahl von Treiber-Spannungstmpulsen 
anzufegen: und 

einer Steuereinrichtung (15), die an die Treibereinrichtung (14 bis 17) angeschaltet ist, um einsolches Aniegen 
der Treiberspannungsimpulse an die Anzeigetafei in soicher Weise zu steuem, daft bei der Verwendung der 
Anzeigevorrichtung eine selektive Schreibentladungsoperation an einer ausgewahlten Anzeigezeiie durchge- 
fuhrt wird, bei welcher Operation in solchen Zellen der ausgewahlten Anzeigezeiie Entladungen hervorge- 
bracht werden, die durch die Anzeigedaten als EiN-Zellen bezeichnet wurden, gefolgt von einer Aushalte- 
Entladungs-Anzeigeoperation, bei der in den ElN-Zellen Entladungen ausgehalten werden, so da(3 unter Ver- 
wendung einer Speicherfunktion von den ElN-Zellen wahrend der Aushalte-Entladungsoperation Licht emit- 
tien wird, und daft eine Losch-Entladungsoperation an der ausgewahlten Anzeigezeiie durchgefuhrt wird, und 
zwar vor der selektiven Schreib-Entladungsoperation, bei der ein Loschimpuls an die erste und zweite Eiek- 
trode der ausgewahlten Anzeigezeiie angelegt wird, um nachfolgende Entladungen in alien Zellen der aus- 
gewahlten Zeile zu verhindem; 

dadurch gekennzeichnet, da3 die Steuereinrichtung (18) auch dafur ausgebiidet ist, zu bewirken, daft eine 
Gesamt-Schreibentladungsoperation an der ausgewahlten Anzeigezeiie durchgefuhrt wird, und zwar vor der 
Lcsch-Entladungsoperation, in welcher Gesamt-Schreibentladungsoperation die Steuereinrichtung veranlaBt, da(3 
Aaressensignale an eine der ersten und zweiten Eiektroden und der dritten Eiektroden angelegt werden, um alle 
Zellen der gewahlten Anzeigezeiie zu adressieren, und auch bewirkt, daft ein Schreibimpuls an die ersten und 
zweiten Eiektroden angelegt wird, um in alien Zellen der ausgewahlten Anzeigezeiie Entladungen hervorzubringen, 
so daR die Gesamt-Schreibentladungs- und Loschope ration en dazu dienen, die Ansammlung von Wandladungen 
uber den dritten Eiektroden der Zellen der ausgewahlten Anzeigezeiie im voraus in bezug auf die selektive Schreib- 
Entladungsoperation zu vereinfachen, welche Wandladungen die effektive Entladung in den bezeichneten ElN- 
Zellen wahrend der selektiven Schreib-Entladungsoperation unterstutzen. 

17. Vorrichtung nach Anspruch 16, bei der die Anzeigetafei aus einer Wechselstrom-Plasma-Anzeigetafel besteht, in 
welcher die Speicherfunktion durch Wand ladungen realisiert ist, die sich mittels der selektiven Schreibentladungs- 
operation ansammeln. 

18. Vorrichtung nach Anspruch 17, bei der die Steuereinrichtung (18) dafur ausgebiidet ist, um die Treibereinrichtung 
(14-17) zu steuem, um sequentiell die Anzeigezeilen eine um die andere auszuwahlen, um solch einen Schreib- 
impuls (36) an die ersten und zweiten Eiektroden anzulegen, so dafl solch eine Gesamt-Schreibentladungsope- 
ration an der ausgewahlten Anzeigezeiie ausgefuhrt wird, um Entladungen in alien Zellen dieser Zeile hervorzu- 
bringen, um solch einen Loschimpuls (38; 44; 46) an die zweite oder die erste Elektrode der ausgewahlten Anzei- 
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gezeile anzulegen. so daG sofch eine Lcschentladungsoperation an dieser Zeile ausgefuhrt wind, um Entladungen 
in alien Zellen der ausgewahlten Anzeigezeile zu verhindem, und um weitere Schreibimpulse (49, 40) seiektiv an 
die zweiten und dritten Elektroden der ausgewahlten Anzeigezeile anzulegen, um solch eine Schreib-Entladungs- 
operation an der ausgewahlten Anzeigezeile durchzufuhren, so daG die bezeichneten EiN-Zeilen der Zeile einge- 
schaltet werden, um dadurch die Anzeigedaten in die ausgewahlte Anzeigezeile einzuschreiben. 

19. Vorrichtung nach Anspruch 17, bei der die Steuereinrichtung (18) dafur ausgebildet ist. um die Treibereinrichtung 
(14-17) so zu steuem, um sequentiell eine Vielzahl von Anzeigezeilen (7M, 7N) auszuwahlen, um solch einen 
Schreibimpuls (47) an die ersten und zweiten Elektroden anzulegen, so da3 solch eine Gesamt-Schreibentla- 
dungsope ration an den ausgewahlten Anzeigezeilen (7M, 7N) ausgefuhrt wird, um Entladungen in ailen Zellen 
solcher Zeilen bzw. Lertungen hervorzubringen, um solch einen Loschimpuls (49, 50) an die zweite oder die erste 
Elektrode von jeder der ausgewahlten Anzeigezeile anzulegen, so daG solch eine Loschentladungsope ration an 
solchen Zeilen ausgefuhrt wird, um Entladungen in alien Zellen der ausgewahlten Anzeigezeilen zu verhindern 
und um wertere Schreibimpulse (51-54) seiektiv an die zweiten und dritten Elektroden der ausgewahlten Anzei- 
gezeilen anzulegen, um solch eine selektive Schreibentladungsoperation an solchen Zeilen durchzufuhren, so 
daG die bezeichneten EIN-Zellen derselben eingeschaltet werden, um dadurch die Anzeigedaten in die ausge- 
wahlten Anzeigezeilen einzuschreiben. 

20. Vorrichtung nach Anspruch 16 oder 19, bet der die Steuereinrichtung (18) dafur ausgebildet ist, um die Treiber- 
einrichtung (14 bis 17) derart zu steuem, daG ein Aushalteimpuls (37; 48) zwischen den Gesamt-Schreibentla- 
dungs- und Loschentladungsoperationen angelegt wird. 

21. Vorrichtung nach Anspruch 17, bei der die Anzeigetafel eine Isolierschicht (12; 313) aufweist. die in jeder Anzei- 
gezeile die drrtte Elektrode (4 k ; 310) von einem Entladungsraum (311) trennt, der zwischen der dritten Elektrode 
(4 K ; 310) und in ersten und zweiten Elektroden (2, 3k; X, Y) ausgebildet ist,. so daG die Wandladungen sich auf 
der Isolierschicht (12; 313) sammeln konnen. 

22. Vorrichtung nach Anspruch 16 oder 17, bei der ein Biid (frame), welches zum Schreiben der Anzeigedaten eines 
gesamten Bildes verwendet wird, aus einer Folge von einzelnen Teiibildem (SF1 bis SF3) aufgebaut ist, wobei 
jedes derTeilbilder eine unterschiediiche Luminanz erzeugt und eine Adressterungsperiode (Ta) enthalt. in welcner 
solche selektiven Schreibentladungsoperatinen ausgefuhrt werden, um solche Anzeigedaten wieder zu schreiben. 
und eine Aushafte-Emissionsperiode (Td) enthalt, in welcher solche Aushalte-Entladungs-Anzeigeoperationen 
durchgefuhrt werden, um die wieder geschriebenen Anzeigedaten darzustellen, wobei in der Aushalte-Emissions- 
periode (Td) eine Vielzahl von Aushalte-Emissionszyklen von jedem Teilbild vomanden ist und die Adressierungs- 
und Aushalte-Emissionsperiode (Ta, Td) von einem Teilbild zeitweiiig von solchen des nachsten Teilbildes getrennt 
sind und wobei die Gesamtzahl der Aushalte-Emissionszyklen, die an jeder Anzeigezeile in jedem Bild (frame) 
durchgefuhrt wird, einstellbar ist, um die Zellen mit einem Satz von verschiedenen moglichen Intensitatswenen 
zu versehen und um eine Einstellung der Luminanz des Bildes zu ermoglichen, wobei die Zahlen (N SFl bis N SF3 ) 
der Aushalte-Emissionszyklen in den jeweiiigen Teilbiidern emoht oder vermtndert werden, um die Luminanz des 
Bildes zu steuern, wahrend die Verhaltnisse (N SF1 : N SF2 : N SF3 : N SF4 : N SF5 : N SF6 : N SF7 : N SF8 ) der Zahlen der 
Aushalte-Emissionszyklen in den verschiedenen Teilbiidern unverandert gehalten werden und wobei die Teilbilder 
in Einklang mit dem Ausma3 der Luminanz, die sie vorsehen, in eine Rangordnung gebracht sind; 

wobei die Vorrichtung ferner aufweist: 

eine erste Einrichtung (111 bis 1 1 3) zum Bestimmen der Zahl (N SF1 ) der Aushalte-Emissionszyklen des hochst- 
rangigen Teilbildes (SF1); und 

eine zweite Einrichtung (115), um in Abhangigkeit von der Zahl (N SF1 ), die durch die erste E inrichtung bestimmt 
wurde, die Zahl (N SF2 ) der Aushalte-Emissionszyklen des nachsthochstrangigeh Teilbildes (SF2) zu bestim- 
men. 

23. Vorrichtung nach Anspruch 22, die femer eine Einrichtung (120, 121) enthalt, um zu verhindern, daG Operationen 
in einem Teilbild ausgefuhrt werden, wenn das Ergebnis der Bestimmungen durch die erste und die zweite Ein- 
richtung (111 bis 113; 115) darin besteht, daG die Zahl der Aushalte-Emissionszyklen des in Betracht stehenden 
Teilbildes Null betragt. 

24. Vorrichtung nach Anspruch 23, die femer enthalt: 

eine Einrichtung (114) zum Halten von Daten, gemaG wetchen die Zahl der Aushalte-Emissionszyklen des 
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nachstens Teilbtldes bestimmt wird; 

eine Einrichtung (116) zum Zahlen der Zah! der Aushaite-EmissionszykJen, die bei dem momentanen Tetlbild 
durchgefuhrt werden; 

eine Einrichtung (117) zum Vergleichen des Zahlwertes der Zahleinrichtung (116) mrt den in der Halteeinrich- 
tung (114) gehaltenen Daten; und 

eine Einrichtung (116, 119) zum Vorsehen eines Befehis zum Starten des nachsten Teilbildes, wenn die Ver- 
gleichseinrichtung (117) eine Ubereinstimmung mit dem Zahlwert und den gehaltenen Daten anzeigt. 

25. Vorrichtung nach Anspruch 22, 23 oder 24, bei der die erste Einrichtung (111 bis 113) Mfttei (111) enthalt, urn 
optional die Zahl (N SF1 ) der Aushalte-Emissionszyklen der hochstrangigen Teilbilder einzusteilen. 

26. Vorrichtung nach Anspruch 17, bei der die Anzeigezeilen (75,, bis 75 1000 ) in eine Vielzahl von Blocken (76, bis 
76J gruppiert sind, wobei die jeweils ersten Elektroden (70, bis 70 4 ) der Zetlen jedes Blocks alle zusammenge- 
schaltet sind und die jeweiis zwerten Elektroden (7^ bis 71 10OO ) derZeiien jedes Blocks unabhangig voneinander 
sind. 



Revendicattons 

1. Procede de commande d'un panneau d'affichage comprenant un premier substrat (9), au moins une ligne d'affi- 
chage (7 1 . 1000 ; 75 1 . 1000 ), la ou chaque ligne d'affichage ayant des premiere et seconde electrodes respectives 
(2. 3k) disposees paralielement Tune a Tautre sur ledit premier substrat (9), un second substrat (8) en regard audit 
premier substrat, et une piuralrte de troisiemes electrodes (64) disposees sur ledit second substrat (8) et s'etendant 
orthogonalement auxdites premiere et seconde electrodes (2, 3k), la ou chaque ligne ayant des cellules d'affichage 
a des positions respectives auxquelles une des troisiemes electrodes (4k) croise lesdites premiere et seconde 
electrodes (2. 3k) de la ligne d'affichage concemee, 

dans lequel procede une operation de decharge d'ecriture selective est realisee sur une ligne d'affichage 
selectionnee, dans lequel des decharges de fonctionnement sont provoquees dans les cellules de la ligne 
d'affichage selectionnee qui sont designees par les donnees d'affichage comme etant des cellules conductri- 
ces, suivie par une operation d'affichage de decharge de maintien dans laquelle des decharges sont mainte- 
nues dans les cellules conductrices pour que, en utilisant une fonction de memoire des cellules, la lumiere 
soit emise par les cellules conductrices pendant I'operation d'affichage de decharge de maintien ; 
le procede comprenant en outre une operation de decharge d'effacement realisee sur la ligne d'affichage 
selectionnee, avant ladite operation de decharge d'ecriture selective, dans laquelle des decharges suivantes 
sont empechees dans toutes les cellules de la ligne d'affichage selectionnee en utilisant une impulsion d'ef- 
facement (38 ; 44 ; 46 ; 49, 50 ; 60 ; 84 ; 92) appliquee aux premiere et seconde electrodes ; 

caracterise en ce que le procede comprend en outre une operation de decharge d'ecriture totale, realisee 
sur ta ligne d'affichage selectionnee avant ladite operation de decharge d'effacement dans laquelle toutes les 
cellules de la ligne selectionnee sont adressees en utilisant soit une des premiere et seconde electrodes et en 
utilisant ladite troisieme electrode et des decharges sont provoquees dans toutes les cellules de la ligne en utilisant 
une impulsion d'ecriture (36 ; 47 ; 58 ; 82 ; 90 ; 97) appliquee aux premiere et seconde electrodes, pour que les 
operations de decharge d'ecriture et de decharge d'effacement totale servent a facilite I'accumutation des charges 
de paroi sur les troisiemes electrodes des cellules de la ligne d'affichage selectionnee avant reparation de decharge 
d'ecriture selective, lesquelles charges de paroi favorisent une decharge efficace dans les cellules conductrices 
designees pendant cette operation de decharge d'ecriture selective. 

2. Procede selon la revendication 1 , dans lequel ledit panneau d'affichage est un panneau d'affichage par plasma a 
courant atternatif dans lequel ladite fonction de memoire est realisee par des charges de paroi accumulees au 
moyen desdites operations de decharge d'ecriture seiectives 

3. Procede selon la revendication 2, dans lequel ledit panneau de decharge a une pluralite de telles lignes d'affichage 
( 7 1 ^ 7 1000 ), dont les premieres electrodes respectives (2) sont toutes reliees ensemble et les secondes electrodes 
respectives (31 a 31000) des lignes d'affichage sont independantes les unes des autres ; 

le procede comprenant : 

la selection de facon sequentieile desdites lignes d'affichage (7, a 7 1000 ) une par une, la realisation d'une telle 
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ooeration de decharge d'ecriture totala sur la ligne d'affichage selectionnee en utilisaht les premiere et seconae 
electrodes (2 3) la realisation d'une telle operation de decharge d'eflacement sur la ligne d'affichage selec- 
tionnee en appfiquant una telle impulsion d'effacement (3S ; 44; 46) a ladite seconde ou a ladite prem.ere 
electrode de cette ligne afin cfempecher des decharges dans toutes les cellules de cette bgna d affichage 
selectionnee. et la realisation d'une telle operation de decharge d'ecriture selective sur la hgne daffichage 
selectionnee pour rendre conductricas des cellules conductrices designees de cette l.gne en utiiisant lesdrtes 
seconde et troisieme electrodes (3, 4). pour ecrire ainsi lesdites donnees d'affichage sur ladrte l.gne d aliena- 



ge. 



Precede se.on la revendication 2. dans lequel ledit panneau d'affichage a une plurahta de tails, ; l.gnes d aftctege 
f7 a 7 l000 ). dont les premieres electrodes respectives (2) soot toutes reliaes ensemble et dont les secondes 
electrodes respectives (3) des lignes d'affichage sont independantes les unes des autres, 

!a ITJ£L C ^™^*»* cfun. pluralrte (7M. 7N) de lignes d'affichage. la realisation d'une .telle ..ooe- 
ration de decharge d'ecriture totala sur les lignes d'affichage se.ectionnees pour provoquer da 
dans toutes les cellules de ces lignes se.ectionnees en utiiisant lesdrtes premiere et seconde e^ctrooes (2 
3) la realisation d'une telle operation de decharge d'effacement en appliquant une telle ■mpuls.on d e'acarnant 
2 9 50) a ladrte seconde ou a ladite premiere electrode de chacune oa fcdite ligne d'affichage select^nee 
afin d empecher des decharges dans toutes les cellules des lignes d'affichage selacnonnees. la real,sa«on 
d'une telle operation de decharge d'ecriture selective sur lesdites lignes d'affichage selecfonnees pour rendr 
conduct ices'les ca.lu.es conductricas designees da chaqua dita Hgne d'affichage salecfonnea en ut .an 
SdVes seconde at troisieme electrodes (3, 4). pour ecrire ainsi lesdites donnaes d'affichage sur lasctes 
lignes d'affichage seiectionnees. 

Precede salon ,a revendication 2, dans lequel .edit panneau d'affichage a une plura.ite de te.les ligne, j d'affichage 
\l a 7, 000 ) dont les oremieres electrodes respectives (2) sont toutes connects ensemble et dont les seconoes 
electrodes respectives (3) des lignes d'affichage sont independantes les unes des autres, 

\l ^^ZZc^ da decharge datura totale sur toutes les lignes d'affichage du panneau 
JT^Z* des decharges dans toutes les ce.lu.es des lignes d'affichage an ut.l.sant .esdrtes premie ee 
«Lde electrodes (2 3) la realisation d'une telle operation de decharge d'effacement sur chaqua gne 
t lTJ^Tw^ -a telle impulsion d'effacement (60 ; 84 ; 92) a ladite seconde ou a ladrte trois.erne 
SlSSn? 3) de'ehaque ligne d'affichage afin cfempecher des decharges dans toutes les ceHu.es de toutes 

^SS^St^^^ *• «9"es d'affichage une par une. .a rea.isation d'une te..e cperat.on de 
icharoa tf'crrture selective sur la ligne d'affichage selectionnee pour rendre conductnee las celu.es con- 
duces c^cnees de cette ligne en 'utiiisant lesdrtes seconde et troisieme e.ectrodes (3. 4). pour ecrire a,ns, 
lesdites donnaes d'affichage sur lesdites lignes d'affichage seiectionnees. et 

«es d'onnees d'affichage sur toutes les lignes d'affichage. la !*^*™^™ 
d'affichage de decharoe da maintien sur toutes lesdites lignes d'affichage. pour mamlenir des dacnargas dans 
'es ce!u.es conductrices designees de toutes lesdites .ignes d'affichage. en utiiisant lesdites prem.ere e, se- 
conde electrodes (2. 3). 

pour stabiliser des charges de parol dans les cellules de la ligne selectionnee concernea. 

Precede salon ravand^ation 2. dans .aqua. ,adrt panneau d'affichage a una p.urajrte dyel.es lignes ^hage 

le precede comprenant: daC narae d'ecriture totale sur toutes lesdites lignes d'affichage pour 
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des, la realisation d'une telle operation de decharge d'effacement sur chaque ligne d'affichage en appliquant 
une telle impulsion d'effacement (84) a ladite seconde ou a ladite premiere electrode (71) de chaque ligne 
d'affichage afin d'empecher des dtcharges dans toutes les cellules de toutes les lignes d'affichage, 
la selection de facon sequentielle des lignes d'affichage une par une, la realisation d'une telle operation de 
decharge d'ecriture selective sur ladite ligne d'affichage selectionnee pour rendre conductrices les ceiluies 
conductrices designees de cette ligne d'affichage en utilisant lesdites seconde et troisieme electrodes (71. 
72), pour ecrire ainsi lesdites donnees d'affichage sur ladite. ligne d'affichage selectionnee, en appliquant 
immediatement une impulsion de decharge de maintien (67) a ladite premiere electrode (70) du bloc qui com- 
prend la ligne d'affichage selectionnee afin de realiser une operation de stabilisation de decharge de maintien 
pour stabiliser des charges de paroi dans les cellules de la ligne d'affichage selectionnee, et 
apres avoir ainsi ecrit les donnees d'affichage sur toutes les lignes d'affichage, la realisation de cette operation 
d'affichage de decharge de maintien sur toutes lesdites lignes d'affichage, pour maintenir la decharge dans 
les cellules conductrices designees de toutes lesdites lignes d'affichage, en utilisant lesdites premieres et 
lesdites secondes electrodes (70, 71). 

8. Precede seion Tune quelconque des revendications 3 a 7, dans lequel une autre operation de decharge de maintien 
est reaiisee entre les operations de decharge d'ecriture et de decharge d'effacement totaies. 

9. Procede selon la revendication 2, dans lequel ledit panneau d'affichage a une pluralite de cellules d'affichage. 
dont les secondes electrodes respectives (Y n a Y N ) sont sequentiellement seiectionnees et commandees ligne 
par ligne, et dont les premieres electrodes respectives (X) sont commandees par un circuit de commande unioue. 
les premiere et seconde electrodes etant disposees pour que les secondes electrodes respectives (Y v Y 2 ; Y-, 
Y 4 ,...) de deux lignes d'affichage successives se trouvent entre les premieres electrodes respectives (X) de ces 
deux lignes, ie procede comprenant ; 

['application auxdites secondes electrodes des lignes d'affichage non seiectionnees d'une tension (V v ) qui 
est plus petite que fe potentiel d'une impulsion de decharge de maintien (V s ) applique a ladite seconde electrode 
lorsque ladite operation d'affichage de decharge de maintien est reaiisee ou qui est egaie a une tension d'acres- 
sage (V a ) appfiquee a auxdites troisiemes electrodes (A 1 a A M ) lorsque ladite operation de decharge d'ecriture 
selective est reaiisee. 

10. Procede selon* I'une des revendications 3 a S, dans lequel une autre operation de decharge d'effacement est 
reaiisee en utiiisant lesdites premiere et seconde electrodes juste avant que ladite operation de decharge d'ecriture 
totale soit executee. 

11. Procede seion la revendication S, dans lequel ladite autre operation de decharge de maintien est reaiisee en 
appliquant une impulsion etroite (37 ; 48 ; 59 ; 83 ; 91), pour ne pas empecher les decharges qui suivent, imme- 
diatement apres que ladite operation de decharge d'ecriture totale soit executee. 

12. Procede selon la revendication 1 ou 2, dans lequel une image utiiisee pour ecrire des donnees d'affichage d'une 
image entiere est constitute par une succession de sous-images individuelles (SFl a-SF8), dont chacune des 
sous-images fournit une luminance differente et comprend une periode d'adressage (Ta), dans laquelle ces ope- 

. rations de decharge d'ecriture selectives sont realisees pour reecrire ces donnees d'affichage, et comprend aussi 
une periode d'emission de maintien (Td) dans laquelle ces operations d'affichage de decharge sont realisees pour 
afficher les donnees d'affichage reecrites, ou il y a une pluralite de cycles d'emission de maintien dans la periode 
d'emission de maintien de chaque sous-image et I'adressage et les periodes d'emission de maintien d'une sous- 
image etant temporairement separees de celles de la sous-image suivante, et le nombre total de cycles de de- 
charge de maintien realises sur chaque cellule d'affichage dans chaque image etant ajustable pour fournir des 
cellules avec un jeu de drfferents niveaux d'intensite possibles pour permenre I'ajustement de la luminance de 
ladite image, 

dans lequel les nombres (N SF1 a N SF8 ) des cycles d'emission de maintien dans les sous-images respectives 
sont augmentes ou diminues pour commander la luminance de I'image, les rapports (N SFl : N SF2 : N SF3 : N SF4 : 
N SF5 : N sF5 : N sF7 : n sfs) des nombres de cycles de decharge de maintien dans les differentes sous-images etant 
maintenus inchanges. 

13. Procede selon la revendication 12, dans lequel les sous-images (SF1 a SF8) sont rangees selon la quantite de 
luminance qu'elles fournissent et le nombre de cycles d'emission de maintien d'une sous-image donnee est de- 
termine en fonction du nombre de cycles d'emission de maintien de la sous-image d'un rang plus eleve que celui 
de ladite sous-image donnee, 
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le nombre (N w ) de cycles demission da maintien da la sous-image da rang'le plus sieve* (SF1) etant de- 
tune en o«m er le n2nbre de cycles tfamissien de maintien (N SF2 ) de la sous-image da second rang plus 
dlmrt en Jction du nombre detente (N SF1 ) de ^ ^ — ^ d. rang 
la plus eleve at ainsi.de suite pour toutes las sous-images de rang plus petrt (SF3 a SF3). 

anrMft seton la revindication 13, dans lequel le nombre de cycles cfemission da maintien de ladite sous-image 
image donnee. 

Pr^ria salon la revendication U. dans lequel des Iractions. si y a lieu, sont arrondies et ecartees tors de la 
^p^a^S^cyc^. remission de maintien de ladKe sous-image d"un rang pius eleve cue ce.u, 
de ladite sous-image donnee. 

16. Appareil d'affichage comprenant : 

un panneau d'affichage comprenant un premier substrat (9). au «• "J". ™ ^^™ p ^_ 
ill Me ou chaoue ligne d'affichage ayant des premiere et seconde electrodes (2, 3k) d.sposees para 
fiKiir.^Jwfc premier suLrat (9), un second substrat (8) en regard dudit premier substrat. 
ZZ^XSL* Erodes <4k) disposees sur ,ed« second '^^^^Z 

signr;^^^ 

premiere et seconde electrodes (2. 3k) de la ligne d'affichage concemee : ila „, rnri « n 3k 

cellules de la ligne s6lectionnee ; 

charge d'effacement. dans laque.le una operanon ^^^^^SSr. P ^ ..2ond.-itaclro.l- ^c« M 

de commande. des signaux rfadressage a lune ou I autre desdrtes P[f" S e| e ctionnee et provoque aussi 

troisiemes electrodes pour adresser toutes les ^^^^ iZZ^e^es 
Implication d'une impulsion d'ecrrture aux prem.ere et second ^'^ d " ^ et d . e « aceme nt d'ecri- 

d'ecriture selective. 

17 . Apparei, selon ,a revend.ation ,a. dans laqua. led K pannea, '^^^^S^S 
a eourant altematit dans lequel ladite lonct.on de memo.re est realisee par des charges o p 
moyen de ladite operation de decharge d'ecriture selective. 

* T^^^^Zi^^^^^ 
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toutes les cellules de cette ligne, pour appliquer cette impulsion d'effacement (38 ; 44 ;46) a ladrte seconds et a 
ladrte premiere electrode de ladite ligne d'affichage selectionnee pour que cette operation de decharge d'efface- 
ment spit realisee sur cette ligne pour empecher des decharges dans toutes les cellules de la ligne d'affichage 
selectionnee, et pour appliquer d'autres impulsions d'ecriture (39, 40) selectivement aux seconde et troisieme 
electrodes de la ligne d'affichage selectionnee pour reaiiser cette operation de decharge d'ecriture sur ladite ligne 
d'affichage selectionnee pour que les cellules conductrices designees de la ligne soient conductrices, pour ecrire 
ainsi lesdrtes donnees d'affichage sur ladite ligne d'affichage selectionnee. 

19. Appareil selon la revendication 17, dans lequel lesdits moyens de commande (18) sont fonctionnels pour com- 
mander les moyens de commande (1 4 a 1 7) pour selectionner sequentiellement une pluralite de lignes d'affichage 
(7M, 7N), pour appliquer une impulsion d'ecriture (47) auxdrtes premiere et seconde electrodes pour qu'une ope- 
ration de decharge d'ecriture totale sort realisee sur les lignes d'affichage selectionnees (7M, 7N) pour provoquer 
des decharges dans toutes les cellules de ces lignes, pour appliquer cette impulsion d'effacement (49, 50) a ladite 
seconde ou a ladite premiere electrode de chaque drte ligne d'affichage selectionnee pour que une operation de 
decharge d'effacement sort realisee sur ces lignes pour empecher des decharges dans toutes les cellules des 
lignes d'affichage selectionnees, et pour appliquer d'autres impulsions d'ecriture (51 a 54) selectivement aux se- 
conde et troisieme electrodes des lignes d'affichage selectionnees pour reaiiser une telle operation de decharge 
d'ecriture selective sur ces lignes pour que les cellules conductrices designees de celles-ci soient conductrices, 
pour ecrire ainsi lesdites donnees d'affichage sur lesdrtes lignes d'affichage selectionnees. 

20. Appareil selon la revendication IS ou 19, dans lequel lesdits moyens de commande (13) sont fonctionnels pour 
commander les moyens de commande (14 a 17) pour qu'une impulsion de maintien (37 ; 48) soit applique entre 
iesdites operations de decharge d'ecriture et de decharge d'effacement totaies. 

21. Appareil selon la revendication 1 7, dans lequel ledit panneau d'affichage comprend une couche isolante (12 ; 31 3), 
qui dans chaque cellule d'affichage separe la troisieme electrode (4^ ; 310) de I'espace de decharge (311) formee 
entre la troisieme eiectrcde (4 k ; 310) et lesdites premiere et seconde electrodes (2, 3k ; X, Y), pour que lesdrtes 
charges de parol puissent etre accumuiees sur ladite couche isolante (12 ; 313). 

22. Appareil selon la revendication 16 ou 17, dans lequel une image utiiisee pour ecrire des donnees d'affichage d'une 
image entiere est constitute par une succession de sous-images individuelles (SF1 a SFo), dont chacune des 
sous-images fournit une luminance differente et comprend une periode d'adressage (Ta), dans laqueile ces ope- 
rations de decharge d'ecriture selective sont realisees pour reecrire des donnees d'affichage, et une periode 
d 1 emission de maintien (Td), dans laqueile ces operations d'affichage de decharge de maintien sont realisees pour 
arficher les donnees d'affichage reecrites, ou ii y a une pluralite de cycles d'emission de maintien dans la periode 
d'emission de maintien (Td) de chaque sous-image et les periodes d'adressage et d'emission de maintien (Ta. Td) 
d'une sous-image etant temporairement separees de celles de la sous-image suivante, et le nombre total de cycles 
d'emission de maintien realise sur chaque cellule d'affichage dans chaque image etant ajustable pour fournir les 
cellules avec un jeu de niveaux d'intensite possibles differents et pour permettre un reglage de la luminance de 
ladite image, les nombres (N SF1 a N SF8 ) des cycles d'emission de maintien dans les sous-images respectives 
etant augmentes ou diminues pour commander la luminance de ladite image alors que les rapports (N SFl : N SF2 ; 
N SF3 : N sF4 : n sfs : N sP6 : N sF7 : n sfs) des nombres des cycles d'emission de maintien dans les sous-images 
differentes sont maintenus inchanges, et les sous-images etant rangees selon la quantfte de luminance qu'elles 
fournissent ; 

I'appareil comprenant en outre : 

un premier moyen (111 a 113) pour determiner le nombre (N SF1 ) de cycles d'emission de maintien de la sous- 
image de rang le plus eleve (SF1) ; et 

un second moyen (115) pour determiner, en fonction dudit nombre (N SF2 ) determine par ledit moyen, le nombre 
(N SF2 ) de cycles d'emission de maintien de la sous-image de rang le plus eleve suivant (SF2). 

23. Appareil selon la revendication 22, comprenant en outre un moyen (1 20, 1 21 ) pour empecher des operations d'etre 
realisees dans une sous-image, si le resuitat des determinations par les premier et second moyens (111 & 113, 
115) est que le nombre de cycles d'emission de maintien de la sous-image concernee est nul. 

24.. Appareil selon la revendication 23, comprenant en outre : 



un moyen (114) pour maintenir des donnees selon lesquelles le nombre de cycles d'emission de maintien de 
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ta sous-image survante est determine ; 

un moyen (116) pour compter ie nombre de cycles cfemission de maintien realise dans la presente sous- 
image ; 

un moyen (117) pour comparer la valeur de comptage du moyen de comptage (116) avec les donnees main- 
tenues par le moyen de maintien (114) ; et 

un moyen (118, 119) pour foumir une instruction pour demarrer la sous-image suivante si le moyen de com- 
paraison (117) indique un accord entre ladite valeur de comptage et les donnees maintenues. 

25. Appareil selon la revendication 22, 23 ou 24, dans lequef (edit premier moyen (111 a 113) a un moyen (111) pour 
regler optionnellement le nombre (N SF1 ) de cycles d'emission de maintien des sous-images de rang le plus eleve. 

26. Appareil selon la revendication 17, dans lequel les lignes d'affichage (75-, a 75 1000 ) sont groupees en une pluralite 
de blocs (76t a 76 4 ), les premieres electrodes respectives (70 r a 70 4 ) des lignes de chaque bloc etant connectees 
ensemble et les secondes electrodes respectives (71., a 71 1000 ) des lignes de chaque bloc etant independantes 
les unes des autres. 
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Fig.16(a) 
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Fig.17(a) 



Fig.17(b) 



ADDRESSING ELECTRODE 



eeeee 



©©©©© @©©@© 1 qqqqq ©@©©© 
r~vrn rtnui rGTnn 



ADDRESSING BLECTRODB 



T" 



GN D 



©©009 
DISCHARGE 




©©©©© ©©©© 



! roinn n7rn 



Y, 



©©©©_©©©©© 



I 6Ni D I I GN Dl 
Y. X 



EP 0 549 275 B1 




56 



EP 0 549 275 B1 




EP 0 549 275 B1 




58 



EP 0 549 275 B1 




EP 0 549 275 B1 
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Fig. 25 
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Fig. 26 
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Fig.31(a) 
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Fig.33(a) 
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Fig. 37 
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Fig.38 
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Fig-AO 
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Fig. 42 
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